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"piping the requires a mammoth installation for process and control, as 
- HPAC observes on a visit to the Portsmouth Area Project 
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The new GRINNELL 
Wrought Steel CONCRETE INSERT 


The newly designed Grinnell Wrought 
Steel Concrete Insert (fig. 280) is the 
economical answer to many overhead 
pipe suspension problems. It is made of 
heavy gauge steel and made to facilitate 
the use of various rod sizes. With but a 
single body size, manufacturing costs are 
reduced, ordering is easier, and installa- 
tion simplified. This can mean a saving 
of time, trouble, and money for you. 


The Grinnell Wrought Steel Concrete 
Insert is recessed to accommodate a spe- 
cial removable nut which is furnished 
with a 3%, 1/2, ¥% or % inch tapping. Once 
the rod or bolt is screwed tight, the nut 
is rigidly locked in place. Before tighten- 
ing, the rod position may be adjusted 
laterally as much as 1% inches, 


Thin-slab construction presents no prob- 
lem. Overall height of insert, minus rod, 
is only 2%, inches. The top edg->: are 
bent outward for solid anchoring. Slots 
in the sides will pass reinforcing rods up 
to 2 inch in diameter. With a load rating 
of 1025 pounds per unit (610 pounds for 
34 inch rods), Grinnell’s Wrought Steel 
Concrete Insertisrugged and inexpensive. 


GRINNELL 


AMERICA’S No, 1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Available from your local distributor 


Grinnell Company, Inc., Providence, Rhode Island 


Manufacturer of: pipe fittings * welding fittings * forged steel flanges * steel nipples * engineered pipe hangers and supports 
Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 











United States Air Conditioning Corporation 
and Sterling Heat Specialties Incorporated 
of Westfield, Massachusetts, announce 


a new jointly-owned company ... STERLAIRCO, INC. 





for the manufacture and sale of 


te 


Ushiita) GAS UNIT HEATERS 
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Now you can sell usAIRco gas 
heaters even more profitably! 
Specialized manufacturing facilities, 
in Westfield, with all modern 
equipment assures a product of highest 


quality at a profit-making price! 





Advanced Engineering Features! 


The unique design of the usAIRco heater eliminates both 
hot spots and cold spots on the heat exchanger surface. 
Instead of the conventional combustion box each tube is 
designed as its own individual combustion chamber and 
is individually fired. By heating the tubes uniformly, 
Ag relatively even temperatures are maintained and the hazard 
aa DUCT ; of burn-outs or rust-outs due to overheating or underheat- 
TYPE ing are avoided. 
This, together with all-welded, rugged construction, 


Sizes and capacities from . eye 
50,000 to 500,000 BTU/hour guarantees sustained durability. 


PROPELLER FAN 


BLOWER TYPE —~> 


ie 
| 


Address inquiries to B. C. Scott, vice-president UsAlAca 
S T E R LA l R C 0 ’ | N C 0 R P 0 R AT E D Westfield, Massachusetts GAS UNIT HEATERS 
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BUSH ‘GD’ Glycol Defrost product coolers 
feature famed Inner-Fin coil construction. 
This design — exclusive with Bush — per- 
mits units to defrost from the inside. 


Entirely separate defrosting circuit consists 
of glycol pump, cast aluminum glycol heater, 
timer and magnetic contactor — supplied as 
an assembled kit. 


Heated glycol is circulated within the inner 
tube, and Inner-Fin design permits rapid dis- 
tribution of heat to point where frost forms. 


As a result, units defrost quickly . . . room 
temperature rise is held to a minimum. 

Complete containment of glycol eliminates 
dilution of defrosting medium, abolishes need 
for replenishing or distilling, reduces danger 
of defrost failures from freeze-up. 

Hot glycol circulation in drain pan also 
insures proper carry-off of water as unit coils 
are defrosted. 

Available in compact floor-mounted or 
ceiling-hung models. Write for complete 
information. 


BUSH MANUFACTURING COMPANY - West Hartford 10. Connecticut 
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Trap supply lines to provide 
dry steam to heaters. 


Use a bypass above trap where heater 
must be kept in operation at all times. 
Note neat hookup possible with 
Armstrong vertical connection trap. 


STEAM TRAPS FOR EVERY REQUIREMENT 


Tips on Trapping Unit Heaters 
for Full Output and Low Maintenance 


e If unit heaters are clean and the 
steam supply and return lines are 
adequate, their performance will 
depend entirely upon the steam 
trapping. Here are some trapping 
pointers to insure plenty of heat 
when it is needed: 


1.Trap supply lines to take care of con- 
densate formed by radiation loss. 


2. Use one trap for each heater. Two 
or more heaters drained bya single 
trap will fail to deliver maximum 
btu output. 


3. Size traps properly. Many a unit 
heater is handicapped by a trap 
lacking adequate condensate and 
air handling capacity. The few 
dollars extra for larger traps insure 
fast heatup, full output and free- 
dom from coil corrosion. 


4. Install traps correctly. Put trap be- 
low and close to heater. Install a 
bypass around the trap if the heat- 
er must be kept in operation at all 


times. A shut-off valve in the 
discharge line facilitates trap in- 
spection. Use of check valves and 
strainers is dependent upon piping 
conditions and the traps used. 


5. Protect against PRV failure where 
freezing could occur. Sometimes 
heaters supplied with reduced 
pressure steam are installed where 
freezing could occur if traps failed 
to open. In this case select traps 
that will open at maximum steam 
supply pressure and still have ade- 
quate capacity at reduced pressure. 


FREE ON REQUEST—COMPLETE 
INFORMATION on the above points, 
diagrams, selection data, tables and 
additional recommendations are con- 
tained in Armstrong Bulletin No. 2312. 
Also includes BTU output ratings for 
all models of 30 makes of unit heaters. 
Call your local Armstrong Factory 
Representative or write: 


ARMSTRONG MACHINE WORKS 


874 Maple Street @ Three Rivers, Michigan 


ARMSTRONG 


APPLICATION ENGINEERED 


STEAM TRAPS 


Heating, Piping & Air Conditioning, July 1955 





PILOT OPERATED 
PRESSURE REDUCING VALVE 


Built for long dependable service for steam pres- 
sure control. The 92A features single seated 
hardened stainless steel construction, assuring 
tight closure and preventing excessive pressure 
build-up. Pilot control maintains desired reduced 
pressure with remarkable accuracy. Two pilot 
assemblies for high or low pressure are available 
and interchangeable. 

Sizes 2” to 2” screwed; 1” to 6” flanged. 
Reduced pressure ranges 3 to 200 PSI. Inlet pres- 
sures to 250 PSI at 450°. 


FISHER GOVERNOR COMPANY - 


Ww 
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DRLD LEADER N THE MAN 
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LEVER and WEIGHT CONTROLLED 
PRESSURE REDUCING VALVE 


An extremely sensitive, simple yet rugged con- 
troller for reducing steam or gas pressures. Double 
ported globe bodies can be inverted to allow 
conversion to a relief valve. Swing-link yoke and 
balanced lever construction permits installation 
with diaphragm either above or below pipeline. 
Sizes 2” to 2” screwed; 1” to 10” flanged 
Reduced pressure ranges 2 to 100 PSI. Inlet 
pressures to 600 PSI at 800° or 
1200 PSI at 100 


less steel trim. 


. Bronze or stain- 


HALLTOWN, IOWA 
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How Honeywell Customized 


Temperature Control helps provide 


The kind of 


“Indoor Weather” 


your clients need 


Customized Temperature Control installation 


at Corning Glass Center is a good example. 


A" THE Corning Glass Center in Corning, New 
York, you'll find a museum, offices, shops—and 


production areas where Steuben glassware is made. 


ye re 


Such a variety of functions under one roof calls 
for scientific temperature control—if the “indoor 
weather” is to be comfortable throughout the 
building. 

Today the best way to provide proper ‘indoor 
weather’ — whether a building houses one function 
or many—is through the use of Honeywell Customized 
Temperature Control. 

The key word here is “customized”. It means 
that whatever your clients’ control requirements, a 
Honeywell Customized Temperature Control instal- 
lation designed to fit the needs of the building and its 
occupants 1s your answer. This applies not only to 
heating and cooling, ventilating and humidity con- 
trol —but to industrial control as well. 

Only Honeywell can provide true ‘‘customized’”’ 
contro!. Because only Honeywell manufacturers all 
three types of controls—pneumatic, electric and 
electronic, 

The story, in brief form, of the Honeywell Cus- 
tomized Temperature Control installation in the 
Corning Glass Center is told by the floor plan and 
picture captions you see here. 

They tell how specific occupancy, use and expo- 
sure problems were met. 

The techniques used, applied to your particular 
problems, can help you give your clients the “‘in- 


door weather’ they've always wanted. 


Interior garden of 
Corning Glass Center 
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Architects: Harrison & 
Abramovitz and Abbe, 
New York, N. Y 


Mechanical Consulting 
Engineers: 

Jaros, Baum & Bolles, 
New York, N. Y. 


Air Conditioning Consulting 
Engineers: Henry Peck 
Associates, Fairport, N. Y. 


This panorama of the Corning Glass Center shows the 
temperature control problems involved. Huge glass win- 
dow areas face four directions. Whether it is sunny or 
cloudy makes a big difference to the heating and cooling 
system. But Honeywell Customized Temperature Control, 
using electronic and pneumatic thermostat and humid- 
istats, keeps the building comfortable all the time. 


Interior heating and cooling factors are important, too. 
Take the auditorium above, for instance. With a large 
crowd you have one heating problem. With a small group, 
quite another. But the four Honeywell thermostats located 


here handle either situation easily 


The internal heating problem in the display room above 
is somewhat similar to that of the auditorium. But when it 
is crowded (requiring little heat) the auditorium might 
need considerable heat. Yet with enough thermostats, 
strategically placed, both areas are comfortable. 
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For comfortable, more productive 
temperature in new or existing 
buildings — of any size— 
specify Honeywell Customized 


T emperature Control 


Whether it’s a factory, 
building of any size—new or existing, Honeywell 
Customized Temperature Control can help meet 
your clients’ heating, ventilating, air conditioning 
and industrial control problems. You can give your 
clients more comfort and efficiency. And they'll 
save fuel, too. 

For full facts on Honeywell Customized Tem- 
perature Control and the economical Periodic 
Maintenance Plan, call your local Honeywell office 
Or write Honeywell, Dept. HA-7-111, Minne- 
apolis 8, Minnesota. 


motel, hospital—or any 


James M. Brown, Ill, director of 
the Corning Glass Center, says: 


“Today our Glass Center is one of the most com- 
fortable buildings in the country. Important in 
helping make possible this comfort is our Honey- 
well Customized Temperature Control installation.” 


Honeywell 


Customized Temperature Control 
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Another Statler Hotel 
for AIR COMFORT AT ITS — 


The handsome new Statler Hotel in Hartford, Conn. is another in the long list 
of large buildings enjoying air comfort by “Buffalo”. This installation includes 
ventilation in all public rooms and service areas by “Buffalo” Fans, plus ideal 
climate for these areas, provided by “Buffalo” Air Conditioning Cabinets. The 
large quantities of chilled water and hot water needed for the air conditioning 
system and power plant are efficiently delivered by “Buffalo”? Centrifugal Pumps. 


Insure permanent satisfaction in every air and liquid handling job by specifying 
the “Q” Factor* units used in many of the country’s finest installations for 78 
years — “Buffalo” units. 





BUFFALO FORGE 


171 MORTIMER STREET 


PUBLISHERS OF “FAN 
Canadian Blower & Forge Co., 
SALES REPRESENTATIVES 


VENTILATING NG AIR TEMPERING 
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THE NEW HOTEL STATLER, Hart 
ford, Conn This modern 450-room 
Structure is an outstanding example of 
hotel design and construction. Architect, 
William B. Tabler; Engineers, Jaros 
Baum & Bolles; Heating & Ventilating 
Contractors, Alvord & Swift. 
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COMPANY 


BUFFALO, N. Y. 


ENGINEERING” HANDBOOK 
Ltd., Kitchener, Ontario 
IN ALL PRINCIPAL CITIES 


"Q” Factor the built-in Quality which provides 


trouble-free satisfaction and long life. 
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Miami Beach’s new $15,000,000 Fontainebleau Hotel depends on Chase 


Copper Tube and Fittings for entire plumbing and air conditioning systems! 


Luxury and practical utility are perfectly combined value to any home or building. Such systems, too, cost 
at the Fontainebleau! Everything is top quality—so little or no more than ones of ordinary rustable ma- 
ything is top q 
Chase Copper Tube and Fittings were chosen for the _ terials! That’s because Chase copper tube and fittings 
PI B PI g 
plumbing and air conditioning systems! can be installed faster—substantially reducing instal- 
Using Chase Copper Tube and Fittings pays off in lation costs! Use Chase copper tube and fittings on 
8 PI gs pa) PI 8 


top-performing, longer-lasting systems that add extra your next job! 


Here’s how the mechanical contractors sum up their reasons for using Chase materials: 
“We have been using Chase Brass and Cop- dustry. Their quality along with their 
per for many years. Chase has always excellent service to customers is a combi- 

maintained the highest quality in their in- nation that makes Chase superior. 
—MARKOWITZ BROS., INC., MIAMI, FLA, 
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PRESIDENT 


\ 
\ 


ARCHITECT & INTERIOR DESIGNER 
Morris La {.1.4., Miami Beach 
a New } City 


MECHANICAL ENGINEERS 
Sasne and B Vian Fl 


GENERAL CONTRACTORS 
Taylor Construction ( ’ 


MECHANICAL CONTRACTORS 


Ma Bros., 1 Vian 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 
Albany* Chicago Detroit Los Angeles New York St. Louis 
Atianta Cincinnat Grand Rapids’ Milwaukee Philadeiphia San Francisco 
Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle 
Beston Dallas Indianapolis Newark Providence Water bury 
Charlotte * Denver Kansas City, Mo New Orieans Rochester’ + sales office only 
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LITTLE GIANT UNIT HEATERS . . . Eight basic sizes, 
choices of heating element, 28,500 to 512,000 Btu/hr; 
three blow-through (down-blow) models, five draw- 


through (down- or horizontal-blow) models. Pub. 402. 


The new 





in the Nesbitt line 


x Eight basic sizes, 24 models, 15,000 to 335,000 Btu/m 
x Universal coil for maximum performance on steam or hot water 
% Coils made for high water capacities and temperature drops 
% Low water rates effect savings in piping and installation 

% Minimum air-flow resistance reduces noise and operating costs 
x Seamless copper tubes and bends; corrugated aluminum fins 
* 
* 
* 
* 
* 
* 


Male pipe connections through casing rear save time and space 
Balanced aluminum fans for quiet, large-volume air delivery 
Heavy gauge, die-formed steel casings for modern interiors 
Deep drawn air intake opening for maximum fan performance 
Easily adjustable louvers, available with double deflectors 
Green metallic hammered finish baked on bonderized steel 


GIANT UNIT HEATERS . . . Twelve basic sizes each with 
choice of ten heating elements, steam or hot water; 
one, two, or three fans; for large capacity heating 
and/or ventilating; four ways of mounting. Pub. 404. 





whenever you have a heating or ventilating problem 
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of industrial and commercial unit heaters... 


Ti: wholly new Nesbitt propeller-fan unit 
heater offers an unusual combination of values in 
construction, performance, appearance and cost. 

Its universal heating coil of continuous tube de- 
sign performs equally well with either steam or hot 
water—an innovation that cuts inventory and ware- 
housing costs in half. 

Exact selection is simplified by the choice of 24 
models (eight basic sizes) with capacities ranging 
from 15,000 to 335,000 Btu/hr. Pub. 401. 


A careful study of the partial list of special fea- 
tures on the opposite page is recommended. It will 
explain why these new units are extremely flexible 
in their application, easy to install, surpassing in 
performance, quiet, long-lived, economical, and fit 
for the finest interiors. 

The advanced styling and performance of all 
Nesbitt Unit Heaters is the result of over forty 
years of progressive engineering and technical im- 


provement—to help keep you in the lead. 


GAS-FIRED UNIT HEATERS . . . Seven models, 25,000 to 
200,000 Btu/hr input, 400 to 2900 cfm; A.G.A. and 
U.L. approved for all gases; most advanced styling 
and many features to simplify installation. Pub. 280. 


SERIES C UNIT HEATERS . . . Five sizes, 34” to 74'%” long, 
each with choice of two steam or one hot-water heat- 
ing element; two to five fans; recess, semi-recess, and 


non-recess fronts; 35,100 to 148,000 Btu/hr. Pub. 403. 
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John J. Nesbitt, Inc., Philadelphia 36, Pa. 
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UNUSUAL 
DESIGN 


Completely sheathed in glass, 
the new Manufacturers Trust 
Building in New York posed 
an unusual air conditioning 
problem. The job is taken in 
stride by a modern Worthing- 
ton central station system 
consisting of two 150-ton 
packaged water chillers. 


HEAVY 
TRAFFIC 


Keeping more than 12,000 
people cool daily at New 
York City’s new airlines ter- 
minal is a tough job. It’s 
handled by a 315-ton Worth- 
ington centrifugal refrigera- 
tion system, together with 
Worthington air handling 
equipment and pumps. 


HUMID 
HEAT 


The Sterling, Miami Beach’s 
newest oceanfront hotel, has 
everything but humid heat! 
An all-Worthington air con- 
ditioning system cools 142 
rooms and 186,000 cubic feet 
of dining room and lobby 
space. Basic unit is a 60-ton 
Worthington “million-dollar” 
Freon compressor. Worthing- 
ton packaged units are also 
spotted at key points. 
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many key air conditioning jobs 


There are good reasons why unusual design, 
traffic or climate conditions can’t trip up a Worth- 
ington dealer. He handles the most complete line 
of central station equipment in the industry. And, 
he’s backed by Worthington’s 70 years of special- 
ized air conditioning experience. With assets like 
these, he’s ready to take on any air conditioning 
job! For more details about the complete line, 
write Worthington Corporation, Air Condition- 
ing and Refrigeration Division, Sect. A.5.57- Hp, 
Harrison, New Jersey. 


COMPACT LIQUID CHILLERS, in sizes up to 200 hp, provide 
dependable air conditioning where chilled water is used as 
the cooling medium. Factory assembled units show trim 
design; require minimum floor space. “Hearts” of these 
units are Worthington Freon Compressors. 


EVAPORATIVE UNITS are designed for application where 
water is high in cost or temperature. Units reduce water 
consumption by 90% or more; do not require cooling 
towers. Can be adapted for indoor or outdoor use. Six 
sizes range from 10 to 150 tons. 
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NEW FREON COMPRESSOR. Marked by sturdy construction 
and higher operating speeds, the new Freon compressor 
line ranges from 3-150 hp. Scientific balancing of rotating 
and reciprocating elements assures quiet, vibration-free 
operation. 





INDUCTION CIRCULATOR. Room air conditioning unit oper- 
ating on high-pressure air induction principle. Used for 
perimeter cooling and heating of multi-story buildings. 
Absence of moving parts means long life, quiet operation. 
75 to 1000 CFM total air distribution. 





AIR HANDLING UNITS for remote air conditioning. Cooling 
coils available for direct expansion Freon-12, Freon-22, 
or chilled water. Floor and ceiling mounted units are func- 
tionally designed for easy installation and operation. 1,400 
to 13,500 CFM. 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE HOME 
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Electronic Supply Office 
Great Lakes, Ill. 





Fairview Hospital 
Minneapolis, Minn. 


4M. H. Lamston 
Stores 
New York, N.Y. 


A 


Sinclair Oil Building 
Tulsa, Okla. 
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I. B. M. World Headquarters 
New York, N.Y. 
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Dearborn Federal Savings and Loan 
Dearborn, Mich. 


Home Insurance Co. Decatur Macon County Hospital 
New York, N.Y. Decatur, Ill 


Lever House 
New York, N.Y. cement oe 


Tr ee 2 Scan Ps. 
: - le a General Telephone Directory Co. Des Plaines, Ill. 
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“SOME LIKE IT HOT... 
SOME LIKE IT COLD... .” 


First National Bank 
Little Rock, Ark. 


Tuttle & Bailey 
High Pressure 
Units 


insure indoor weather 
that satisfies everybody! 


N° Two of these buildings are alike in archi- 
tectural concept. Each has an individual 
cooling and heating problem. But all have one 
thing in common: in every one of these out- 
standing buildings, and others like them, Tuttle 
& Bailey High Pressure Air Distribution Units 
are providing maximum comfort for occupants, 
efficiently and economically. 

No matter what the system design called for 
— cooling only, heating only, or a combina- 
tion of both — the wide range of T & B units 
permitted selection of equipment to meet the 
exact requirements. 


Real savings in overall building and instal- 
lation costs resulted from the installation of 
high pressure systems. Conduit risers, and a 
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reduction in the number of supplementary 
equipment rooms, added much more use- 
able — and rentable — floor space. Conduit 
branches reduced floor-to-floor dimensions. 

For complete information on the advantages 
of a high pressure air distribution system in 
new construction or for remodeling, get in 
touch with your nearest Tuttle & Bailey Repre- 
sentative or write for Catalog No. 109 and 
Bulletin No. 110. 
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One reason Westinghouse Air Conditioning lasts longer and requires less maintenance is the Carbon Analysis test shown above. It is performed on all spring 
steel used for compressor flapper valves. This assures proper balance between hardness and flexibility necessary to prevent valve leakage. It is one of the 
many tests that result in performance like this . . . 


After 17 years— 
WESTINGHOUSE AIR CONDITIONING 


Year-Round Schedule 


Compressors Still On 


In 1938 the Apponaug Company, Warwick, R. I. in- 
stalled two Westinghouse Air Conditioning compressors 
as part of an industrial cooling system. Today, seventeen 
years later, both compressors are still operating 12 months 
of the year. Moreover: these compressors have weathered 


to last even longer—and require even less maintenance. 


HELPFUL GUIDE TO COMPLETE WESTINGHOUSE LINE 
- + « Yours for the asking. Westinghouse offers a handy 
reference folder showing the complete range of Westing- 
house commercial and industrial air conditioning equip- 
ment. Covers Unitaire® package units, heat pumps and 


two hurricanes which completely submerged the units in 
saltwater. 


And unbelievable as it sounds—only two seals have 
been replaced during the entire 17 years. 
Today Westinghouse compressors are improved—made 


components for field-assembled installations. For your 
free copy, write directly to: Westinghouse Air Conditioning, 
Dept. HP-4, Box 510, Staunton, Virginia 


you CAN BE SURE...1F ITS Westinghouse 
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Setter Piping at a Better Price 


by Usceg MIDWEST 





REDUCING ELBOWS/ 7 


6” X 3” MIDWEST 
REDUCING 
ELBOWS 


10” X 6” MIDWEST 
REDUCING 
ELBOWS 





The Midwest Reducing Elbow offers important 
advantages in both piping design and piping 
cost. It needs only two welds instead of the 
three required by a standard elbow and a 
reducer (see sketch above). There is also a 
saving in layout time. Turbulence and pressure 
drop are reduced by the gradual taper . . . less 
space is needed . . . insulation is easier... 
and piping appearance is improved. 

Only Midwest Reducing Elbows are available 
from stock in sizes to 16”... larger on special 
order. They have the same dimensional accuracy, 
uniformity of wall thickness, exact included angle 
and true center-to-end dimensions of Midwest 
Straight Elbows. For further information, ask for 
Catalog 54. 





Midwest Reducing Elbows made it possible to fabricate this transformation 

piece for a boiler feed suction line so that it could be installed in the limited 

space available and still get the benefit of streamline flow. There was also 

= a cost saving in comparison with a less efficient and bulky assembly made 
) with straight tees, ells and reducers. 


—> 

Paper stock flows with minimum resistance through Midwest 
Reducing Elbows from 8” connection on Jordan to 10” header. 
Other advantages over standard elbow and reducer: a saving in cost 
and space, and improved appearance. 

? . b as . a sb 














Special 
Qualities 


for all sheet metal work... 


Whether it’s complicated work for a 
special purpose or an everyday duct 
job, there’s a Weirton galvanized steel 
to help you doit quicker—and better. 
Weirton’s close control of quality 
through every step of the production 





process is carefully planned—and 
faithfully executed—to assure a tight 
coat that forms readily, looks better, 
and resists both peeling and flaking. 


So when the job calls for galvanized 
steel, call Weirton and be sure. Let 
their experience serve you and your 
customers—to your profit. 


WEIRTON STEEL COMPANY 
Weirton, West Virginia 


a division of 





Preferred By 

Leading Architects, 

Engineers, Contractors 
For the Finest 


* SCHOOLS 
* CHURCHES 
* HOSPITALS 
* MEDICAL CENTERS 
* INDUSTRIAL BUILDINGS 


* HOTELS 
* APARTMENTS 


* RETAIL STORES 


SINCE 1902 

















2V SUPPLY GRILLE 
Vertical front and horizontal 
rear louvres. Each individually 
adjustable for 4-way deflection 


at degree desired. 








3H RETURN AIR GRILLE 
Fixed Fins at 45° or O° de- 
flection, in heavy gauge steel 
frame, strengthened with ad- 
equately spaced support bars. 





* OFFICE BUILDINGS 
* THEATRES 
* RESTAURANTS 


Brauty 


Custom-finished one-piece ap- 
pearance, with beautiful bev- 
eled edge frame, harmonizes 
with modern interiors. 


ALT * 
Advanced Waterloo exclusive 
Louvre design assures perfect 


air control, with smooth, quiet 


operation. 

Selection. 
The WATERLOO line is 
COMPLETE, offering proper 
air diffusion equipment for 


ALL air conditioning and 
heating installations. 








2vo0 SUPPLY REGISTER 
Two sets adjustable louvres, 
vertical and horizontal with 
opposed damper, vertical 
blades for even volume con- 
trol. 


1VMH SUPPLY REGISTER 
One set of adjustable vertical 
louvres for easy adjustment of 
air, right or left, with multi- 
shutter damper, horizontal 


blades. 





DUCTROL Air Volume Extractor 
Volume controller and extrac- 
tor, adjusts from full open to 
full closed, for even distribu- 
tion to entire grille face. 





EXCLUSIVE! 


Silent Flow TEAR DROP 
LOUVRE DESIGN 
Provides unobtrusive diffusion 
with SUFFICIENT SURFACE 
to turn high velocity § air 


WITHOUT TURBULENCE. 





Write for Complete Catalog or 
Name of Your Local Water- 
loo Representative 


— Ylow Items have been added in 1955! 
If you have not received your copy, write for 
supplemental Catalog Insert. 


PN i holem iic)}-314 Seema lls 


P. O. BOX 72 
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Sell them now 
On aa 


This is the season to sell and install 


snow-melting systems with Spanc CW 
Steel Pipe. Every year more and more 
of these systems are being installed by 
stores, factories, clubs, restaurants and 
home-owners to eliminate the annual 
snow-removal problem . . . keep sidewalks, 
driveways and shipping platforms open in 
any kind of weather. . . build customer 
goodwill and eliminate accident hazards. 

The potential market for snow-melting 
systems has only been scratched, and you 
can make a large volume of sales by 
starting to contact prospects right now! 
In fact, any industrial or commercial 
establishment with a torn up sidewalk or 
driveway is a top prospect, because half 
the job is already done! 


a4 


cw Steel pipe snow-melting system 


MAKE TOP-QUALITY INSTALLATIONS 
WITH SPANG CW STEEL PIPE! 


It's tops for snow-melting, because it is 
manufactured under quality-control condi- 
tions from the skelp to the finished pipe 

is thoroughly tested and inspected 
before shipping. This careful processing 
makes Spanc CW easy to cut, bend, 
thread and weld, saving you installation 
time and money. And Spang CW quality 
features assure you of a top-quality in- 
stallation with years and years of trouble- 


free service. 


GET MORE INFORMATION TODAY! 


Let us send you free copies of “Steel Pipe 
Snow-Melting and Ice-Removal Systems” 


to help you sell your prospects on a new 
installation. Start your sales campaign 
this week. And be sure to specify SPANG 
CW Steel Pipe for every 
Your nearby Spanc Distributor will be 


installation! 


glad to help, too. 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 


General Sales Office: Two Gateway Center, Pittsburgh, 
Pa. District Sales Offices: Atlanta, Boston, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis 


ea ow 
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New CRANE Corrosion-resistant valves 
in 18-8 SMo and Craneloy 20 


Gate, Globe, Angle and Check Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line—at prices you'll find O.K. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn’t buckle them if you tried. 


The globe and angle valves give equally 
outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 


vibration. By placing seating load closer 
to seats, it provides easier, more accurate 
closure. 


Check valves feature compact, thor- 
oughly proved, non-slamming design. 


Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends. 


ASK FOR THIS CATALOG—Full information in- 
cluding service suggestions given in circular 
AD-2080—available from your Crane Repre- 
sentative or by mail. Crane Co., Generali Offices: 
Chicago 5, Ill. Branches and Wholesalers every- 
where. 


CRANE CoO. 


VALVES - 


KITCHENS - PLUMBING 


FITTINGS 


* Fire 


New split-wedge disc in gate valves 
combines the benefits of free rota- 
tion with uniform seat load pressure. 


CRANE’S FIRST CENTURY...1855-1955 


HEATING 
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LIQUID DEPTH GAUGES 


TRANSMISSION LINE REGULATING 
For Accurate, Reliable Measurement of Depth aii 
of Liquid in Storage Tanks and Process Vessels. EQUALIZING LINE 
Operates on the principle of hydrostatic pres- 
sure...No moving parts...No electrical con- 
nections. Gives true reading of contents of 
tanks above or below the ground. 
The Petrometer Industrial Indicating System 
consists of 5 basic parts: (1) The Indicator, = TANK 
(2) The Tank Assembly Unit, (3) A copper — 
tube transmission line, (4) A copper equal- 
izing line and (5) A manual or auto- 
matic source of compressed air for purging 
the transmission line. 


Petnomoter :-: 
Reading 


SERIES 1400 





1| TO COMPRESSED 
puial AIR SOURCE 
(Not Required 
on Mode! M) 








a— INDICATOR 























All Petrometer Series 1400 Models, A, B, F 
and M have these design features: 

(1) ‘Sealed In"’ Indicating Liquid. 
Cannot spill during transit. 

(2) A one-piece extruded alumi- 
num indicating unit with separate 
channels for scale and window. 

See (3) All functional parts are con- 
COMPRESSOR tained on the instrument panel — 
y none on the mounting plate or as 
separate units. 
mY (4) Easy Installation. Simply 
mount back cover on wall and plug 
the instrument panel into the female 
receptacles for quick-lock fastening. 


FLOWMETER 





AERATOR 





MODEL 1400 M 


MODEL 1400 A 


Equipped with aerator 
valve for semi-automatic 
indication. 


MODEL 1400 B 


Equipped with bubbler 
to give visable evidence 
of continued aeration. 
Readings are automatic. 


MODEL 1400 F 


Equipped with flowmeter 
in lieu of bubbler. 


Equipped with manual 
compressor for installa- 
tions where there is no 
source of compressed air. 


Send For 
Bulletin 6004H 


All 1400 Models are obtainable in 8 types for different tank depths. 
MULTI-GAUGE PANEL UNITS 


1 to 64 


65 to 96 


97 to 120 


121 to 144 


145 to 164 


165 to 270 


271 to 410 


411 to 520 


521 to 610 


RED-X 


RED-X 


RED-X 


RED-X 


RED-X 


MERCURY 


MERCURY 


MERCURY 


MERCURY 


To determine the right type: 

1. Multiply the vertical depth 
of the tank in inches by the Spe- 
cific Gravity of the liquid. This 
result is the key number. 

2. Using the key number select 
the correct type from the table. 

To determine the right model: 

1. If compressed air is avail- 
able select one of 3 models, A, 
B or F, described above. 

2. If no compressed air is avail- 
able use Model M. Tank assem- 
blies available in brass, stainless 
steel, Monel, nickel, aluminum, 
lead, black iron, uscolite plastic. 
Transmission and Equalizer tubing 
available in multiples of 10 feet. 


Petrometer Series 1400 
Indicators can be ob- 
tained in multiple units 
incorporated on a single 
panel and mounting plate 
to meet your specifica- 
tions. Ideal for central 
control systems. 

Petrometer Indicating 
Units, component parts 
and all accessories can 
also be purchased sepa- 
rately. 








LIQUIDEPTH INDICATORS, INC. 


43-22 TENTH STREET LONG ISLAND CITY 1, N. Y. 
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UNION CENTRAL Annex 
Building, Cincinnati, 
utilizes some 200 Kno- 
Draft High Pressure Air 
Diffusers for quiet, draft- 
less, comfortable air 
distribution. 


BEHIND THE SCENES 

















photo shows typically 
compact Kno-Draft 
single-duct system. Note 
flexible connectors. Out- 
lets at same level as ducts 
explain why... 








High Pressure Saves Space 


Space saving, of course, is only one 
advantage of high pressure air trans- 
mission. But it’s important. High 
building costs make it worth while to 
reduce space allotted to air ducts; and 
in existing structures, small high 
pressure ducts have permitted central 
system air conditioning where space 
limitations prohibited conventional 
designs. 

Additional advantages of Kno- 
Draft high pressure systems are: (1) 
flexibility to meet changes in air con- 
ditioning requirements without modi- 
fying the system, and (2) individual 


room temperature control trom cen- 
tral station systems. 

Kno-Draft High Pressure Air 
Diffusers are especially designed to 
handle air at branch duct velocities 
up to 3,000 feet per minute. Outlets 
are equipped with dampers and sound 
traps to eliminate noise. System 
provides even temperatures 
throughout the area with- 
out drafts. 

For a full description of 
Kno-Draft High Pressure 
Air Diffusers and layouts for 
typical systems, read the Connor text- 
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book on the subject. Write on your 
letterhead for a copy of Bulletin K33. 
Connor Engineering Corporation, 


Dept. ©-75, Danbury, Connecticut. 


o-drait: 


adjustable air diffusers 





For fast, sure welding 


7 Points of 
uniform goodness in 


YOUNGSTOWN PIPE 


uniform ductility 

uniform lengths 

uniform threading 

uniform weldability 

uniform wall thickness and size 

uniform strength and toughness 

uniform roundness and 
straightness 


@This man is position- 
welding an expansion joint in 


a steam line. Only good steel 0 >) 
pipe like Youngstown takes O)+' f 
this type of weld easily. That's 


because top-grade steel bonds 
better and faster. Depend on 
Youngstown and you’re hours 
of labor ahead. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 6iiicn ii oh) Sece 
General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE. PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT 


AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES 
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The USS Forrestal— 


another example of how Walworth helps protect 


a 200 million dollar investment 


Heating. 


Walworth products installed aboard the 
USS Forrestal include gate, globe, and 
lubricated plug valves and pipe fittings. 
They are used on high pressure air lines, 
fire mains, and most of the other piping 
systems throughout the ship. 


Thousands of Walseal® Bronze Valves, 
Fittings, Flanges, and Unions comprise the 
major portion of the Walworth installations. 

Walseal is a registered trade mark which 
identifies valves and fittings manufactured 
by the Walworth Company. Walseal prod- 
ucts have factory-inserted rings of silver 
brazing alloy in threadless ports. Walseal 
joints can be made only with Walseal valves 
and fittings 


WALWORTH 


valves ... pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N.Y. 
Walworth Company of Canada, Ltd., Toronto 
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Keel laying to launching —Walworth was there. 


Walworth engineers worked with designers, 
metallurgists and builders of the mighty flat-top 
right from the blueprint stage. Their efforts as- 
sured the builder — Newport News Shipbuild- 
ing and Dry Dock Company — that every Wal- 
worth Valve and Fitting installed would meet 
every specification right down to the finest detail. 


The Forrestal — like the USS Nautilus, the 
first nuclear-powered submarine — is another 
striking example of where Walworth engineer- 
ing and products were called upon to protect a 
multimillion dollar investment. 


Walworth, backed by 113 years of practical 
valve experience, is skilled in every type of in- 
stallation. Whatever the industry, if your prob- 
lem concerns valves or fittings, it will pay you 
to call on Walworth! Distributors in principal 
cities throughout the world. 





FEATHER LIGHT 


In many heat exchanger applications, units must 
be lightweight, small, low in cost. At the same 
time, they must be dependable and efficient. 


Wolverine makes all of these unique require- 
ments possible with a tube specifically engi- 
neered for today’s economy-minded condenser 
designs. It is called Wolverine Trufin* Type L/C. 


This tube is bi-metal with an integral finned 
exterior of feather light aluminum and a liner 
of corrosion-resistant copper or copper base 
alloy. Wolverine produces it in a wide range 
of sizes. 


Unusual? Yes! Costly? No! 


It's Wolverine Tubemanship at work! Look into 
the many advantages of Wolverine Trufin Type 
L/C today. Write for a copy of Wolverine's 
Trufin Catalog. 


WOLVERINE TUBE, 1461 Central Avenue, 
Detroit 9, Michigan. 


*REG. U.S. PAT. OFF. 





WOLVERINE TUBE 


DIVISION OF CALUMET & HECLA. INC 


Manufacturers of Quulity-C. 
and Extiuded —Flumin 











Wolverine Trufin is available in 
Canada through the Unifin Tube 
Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA «+ SALES OFFICES IN PRINCIPAL CITIES 
EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 
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Air Conditioning 


SERVES THE CLARIDGE HOTEL 
AT MEMPHIS 2! YEARS! 


Back in 1934 the Coffee Shop and Twentieth Century Ball 
Room at the Claridge were among the first in Memphis to be 
air conditioned. Two years later a Frick ice-making system 
was installed, and in 1941 additional cooling capacity for 
air conditioning. Now the top nine floors have been given 
the benefit of Frick air conditioning. 


What a boon to guests and staff, alike! And what a 
tribute to Frick equipment, which cools the entire 15-story 
building! Seven Frick heavy-duty compressors carry the load. 


Whether you operate a hotel, restaurant, hospital, store, 
office, or industrial plant, there’s a Frick air conditioning sys- 
tem to meet your exact needs. Also refrigerating, ice making 
and quick-freezing equipment in all commercial and indus- 
trial sizes. Our complete engineering, manufacturing, installa- 
tion and maintenance service is offered alike to owners and 
to engineer-contractors. Get literature and estimates now on 


dependable Frick air conditioning and refrigeration. Visit, 
ditioning; 505 shows engineering details of phone or write 


Frick Bulletin 504 features general air con- 


Frick systems; 522 describes Frick unit air 


conditioners. See also the Frick pages in DEPENDABLE REFRIGERATION SINCE 


ae p>at C K 


WAYNESBORO, PENNA. 
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Marathon Electric serves many varied industries 
with its wide range of 


Motors - 3 - to - 2500 H. P. 
Generators - + - to - 2000 K. W. 
This 4 in 1 design for variable mounting is avail- 

able in cast iron frames. 


Your product can be improved by the adaptability 


alia of these motors. 


For 
Write for ME Bulletin SB-155 


MARATHON ELECTRIC 


HOME OFFICE AND FACTORY, WAUSAU, WIS. FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


SINCE 1913 


SALES OFFICES IN PRINCIPAL CITIES 


Heating. Piping & Air Conditioning, July 1955 





genmetror 
Super-Ory 
, EFREGERANT S 


When you step up to a counter with 
the bright green ““Genetron” counter 
mat on it, you know you’ve stepped 
up to the best refrigerants money 
can buy. You know you're dealing 
with a progressive wholesaler who 
looked over the field and chose 

“Genetron” Super-Dry Refrigerants 

as the brand to offer you. 

No wonder! In “Genetrons,” you 

will be getting dependable refrig- 

erants that are: 

* Super-Dry: guaranteed exception- 
ally low moisture content. 
Non-corrosive to standard equip- 
ment materials. 


Non-toxic, non-flammable, stable, 
safe. 


Critical and freezing points are 
well outside range of operating 
uses. 


Solvent action on oil helps prevent 
solidification or congealing of lu- 
bricant. 


Miscible with oil; aid in lubrica- 
tion of equipment. 


Order today—from the man with the 
bright green ‘'Genetron” mat on the 
counter! 


“Genetron” Super-Dry Refrigerants are Products of 


genetron 12—ware vse 


DICHLORODIFLUOROMETHANE 


MONOCHLORODIFLUOROMETHANE 


genetron T41—creen Laser 


genetron 11 —orance saset 


TRICHLOROMONOFLUOROMETHANE 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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PHILCO CORPORATION 
Main Office and Factory 
Philadelphia, Pa. 


S. S. FRETZ, JR., INC. 
Philadelphia, Pa. 


Contractor 





HOME OR BUSINESS 


Kennard KT Cooling Tower—En- 
gineered for long life. Centrifugal 
fan, vertical air discharge, Redwood 
wetted deck, Galvanized construc- 
tion throughout. Brass and Bronze 
trim. Compact and quiet to place in 
your home. Efficient and rugged for 
outdoor commercial use. 


In Stock—Order Yours Now 


Indoor or Outdoor—sized to meet 
your requirements. 3, 5, 8, 11 and 
16 ton capacities. Ask for Catalog 
KT-2. 


DESIGNED FOR THE HOME 


The All New Water Saver 
QT COOLING TOWER 


WATER TURBINE DRIVEN fan elim- 
inates electrical connections to the 
tower and unsightly outdoor wiring 
and reduces installation costs to a 
minimum. The FIBERGLASS REIN- 
FORCED PLASTIC cabinet and sump 
pan, combined with clear heart of 
redwood deck and Stainless Steel 
grilles, makes it the most corrosion 
resistant tower available. 


Pleasing green color (never re- 
quires painting), low in height (42”), 
vertical air discharge, safe for chil- 
dren and pets. Install outdoors. Sizes 
3 & 5 ton. Ask for Catalog QT-2. 





KENNARD CORPORATION 


1817S. HANLEY RD. « 


ST. LOUIS 17, MO. 
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our 


75 TON COOLING TOWERS 


The Philco Corporation, with its great store of engin- 
eering knowledge, selected Kennard Cooling Towers. 


Kennard Engineered Cooling Towers are built in 
8 sizes—from 15 to 75 tons. Durably built, gener- 
ously proportioned, designed for maximum service 
and accessibility. 


Compare before ordering, and you too will select 
Kennard: 


e Completely corrosion proofed, hot-dipped Gal- 
vanized (after fabrication) wheels and scrolls, 
sump, blower section and panels. Stainless Steel 
or Bronze fastenings used throughout. 


e Quiet, long-lived operation, efficient fan selec- 
tions, moderate tip speeds and outlet velocities, 
oversize bearings and shafts. 


e Sectional construction; Door-way-sized sections 
permits easy building access. 


e KENNARD “Penta-Post”’ construction of frame 
members allows maximum number of access and 
service panels. 


e Counter flow of the air and water spray and 
complete intermixing of the two over the gen- 
erous wetted deck surface. 


e Indoor or Outdoor. 


Representatives in All Principal Cities 





ELECTRIC MOTORS 


+++ the choice of leaders 
in industry 


4 


This 100 hp, 550 voit, 870 RPM Wagner motor 
with a two-step increment starter, drives a rotary 
compressor in New Bedford, Massachusetts. 


Start large polyphase motors with minimum line voltage disturbance 
USE THE Waener INCREMENT MOTOR 


AND STARTER COMBINATION 


Here’s a modern, economical, highly 
efficient way to start large polyphase 
motors—the Wagner Increment 
Motor and Starter “Package.” 

By reducing current drawn from the 
line on each point of the starter, the 
combination limits the inrush of 
motor current to values that are 
acceptable for the distribution sys- 
tems of most power companies. 
Voltage disturbances on the line are 
reduced because current taken from 
the line is not broken during the 
Starting period—as it is when auto- 


ae 





transformers or compensator type 
starters are used. 

Wagner two-step increment motor 
and starter combinations are suitable 
for most applications. For installa- 
tions where unusually low inrush of 
Starting current is desired, Wagner 
can furnish three-step and four-step 
increment starters. 





Your nearby Wagner engineer will 
help you select the increment motor 
and starter combination that meets 
your requirement. Call the nearest of 
our 32 branch offices, or write us. 
Type RP polyphase motor in ratings 


to 400 hp with increment type starter 








Wagner Electric @rporation 


6370 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





7 ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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PEERLESS Hi-F (High Efficiency) 
AIR COOLED CONDENSER 


NO-WATEIR 


Peerless is a name that dates back to the 
pioneer days of finned coil manufacture. 
With this background of experience it is 
no wonder that to “oldsters” in the indus- 
try and “newcomers” as well, the name 
Peerless stands for integrity. 

The Hi-F Air Cooled Condenser is the cul- 
mination of years of know-how reflected 
in a design that assures maximum B.T.U. 
capacity season after season. In addition, 
the new and exclusive patent-applied-for 
Peerless manufacturing process is so effi- 
cient and rapid in operation that on time 
delivery is assured to any contractor even 
under emergency conditions. 

Write for Bulletin No. NW 155 contain- 
ing full engineering information on the 


Hi-F Air Cooled Condenser. 


Hi-F Air Cooled Condenser for mounting in 
stand on roof or remote outside location —also 
indoor installations with discharge duct to out- MANUFACTURERS, NOTE—Send us blue 


side. Low Cost. ELIMINATES USE OF WATER. prints of your evaporator and condenser 
%, 1, 1%, 2, 3, 5, 7% and 10 ton capacities requirements for a Hi-F quotation. Please 
i aiait Naa aia ' indicate delivery requirements. 


PEERLESS or AMERICA, INC. 


Dept. 4, 6630 N. PULASKI ROAD, CHICAGO 30, ILL., U.B.A. 
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Prudential “takes out insurance’ 
on safety and dependability 
with USS NATIONAL PIPE 


ute 
<> i The Prudential Insurance Company of America 
adopted the policy of installing nothing but the 
best in their new Chicago office building. That’s 
why almost 200 tons of National Steel Pipe were 
used in the construction of the ultra-modern sky- 
scraper. Here’s how the material was used: 

e Approximately 120 tons of National Seamless, 
ranging in diameter from 6 inches to 20 inches, 
were employed as air conditioning carriers. 
These “risers” run from the sub-basement to 
the top floors. 

e About 42 tons of National Seamless, ranging 
from 2 inches to 14 inches in diameter were 
used for heating and fan rooms. 

e About 20 tons of National Pipe, from 1 inch to 
3 inches in diameter, help make up the build- 
ing’s plumbing system. 

It’s no surprise that National Pipe is 
used in so many of the “big jobs’ across 
the country. Engineers know from past 
experience that they can depend on 
National for safe, efficient, trouble-free 
service. 

Write us for further information on 
the use of National Pipe in air condi- 
tioning, heating, and power installations. 
And, if you’d like some personal as- 
sistance with your pipe problems, get in 
touch with our engineers. 


*OUCOCUC eV cums ae 





























The new Prudential Building, Chicago, Illinois. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY. NEW YORK 


NATIONAL STEEL PIPE 
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Don't do anything until you investigate this 


Now Avr Conditioner 


FOR MOTELS, HOTELS, RESIDENCES, OFFICES 


Cools + Heats * Dehumidifies * Filters e 
Available for direct expansion systems or chilled and hot 
water systems. Ideal for multiple installations. Each unit 
individually controlled for personalized comfort. 


y — “ 
mf , Boe No Buzzing No Drumming No Whistling 
‘ 3} ¥ # ; ssneeeeese, 


Easy to Install Easy to Service Yd LAX Nes 
Fits almost anywhere with Anyone can remove or re- ‘a oi. 
minimum effort. No ducts. _ place the filter or the plug-in 

No sheet metal work. Unit motor unit in seconds 

is completely enclosed. without tools. 


Inexpensive, Efficient, Versatile 


RECOLD RE solves room air conditioning problems ings. Fits into unused area such as space above closet 
quickly, efficiently, inexpensively. Priced far below shelf. Outlet fits between studs. RECOLD RE gives 
comparative units. Saves on installation, too. Comes you three big advantages: low first cost, low instal- 
complete, including electrical connection box. Easily lation cost, low maintenance cost. 

installed almost anywhere in new or existing build- Specify REcOLD RE Air Conditioners. 


REFRIGERATION ENGINEERING, INC. 
Dept. G.1 
7250 East Slauson Avenue 
Los Angeles 22, California 
Please send illustrated folder on the Recold RE Air Conditioner. 
Refrigeration Engineering, Inc. 
7250 East Slauson Avenue as pe 
Los Angeles 22, California ([*KECOLD*) 
: ADDRESS____ 


NAME 


: 
kame w eee eee aee eae eee So 


‘(or attach to your letterhead) _ ip 
_ “SS Se eS ee SS SS SS SS SS KS SS SS Be eB eK ee ee eee ee 


Heating, Piping & Air Conditioning, July 1955 39 








T 
Over-night 


ETAL A: 


.. U.S.A. 





JENN-AIR Low-CONTOUR exhausters 


66 Distributors— Coast-to-Coast—Insure Fast (power assembly nested into base of unit) give a high 


Delivery and Service ; ; : : 
y point of discharge near the top of the unit and still re- 


In these days when speed’s the need in building, it’s tain the lowest possible contour. In addition Jenn-Air 


good to know you can depend on fast delivery and 


provides a pleasing architectural effect. Write for the 


service with Jenn-Air Low-Contour Exhausters . . . a rer 
ce with Je ‘ ; name of your closest Jenn-Air distributor. 


66 distributing offices coast-to-coast mean over-night 
service anywhere in the U. S. A. And since Jenn-Air Jenn-Air — World's Largest Producer of Commercial Wall and Roof Exhausters 
is the largest manufacturer of wall and roof exhaust- 
ers in the commercial ventilation field, you can 

‘ Low-contour Roof Exhausters blend 
specify with confidence when you select Jenn-Air. with architectural design of building 
So, if you’re faced with a close building schedule, 


select Jenn-Air, and be assured your ventilating in- 


stallation will be made on time and in time. 


Jenn-Air, First with Low-Contour Exhauster Design 


Jenn-Air is the originator of truly “low contour” 


Wall Exhausters— architecturally sculptured 


exhauster design. In considering contour, two levels 
5 Dd r,t | button design spots ventilation control 


are important; the discharge level height, which 
must be sufficient to be above snow or blowing rain, 
and the over-all level height, which should be low 


enough to provide true low contour. 


JENN-AIR PRODUCTS COMPANY, INC. 


Jenn-Air Roof Exhausters with the nesting feature Architects & Builders Building + Indianapolis 4, Indiana 
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Single Inlet 
Double Inlet 
Center Suspended 
Spun Wheels 
Riveted Wheels 


—-_ 
Lau is the complete Wheel line for air-handling equipment 
manufacturers, distinguished by the industry’s most advanced 
engineering and design features incorporated into the sturdiest 
possible construction. If you manufacture oil or gas-fired fur- 
naces, oil burners, air conditioners, refrigeration, or automo- 
tive equipment utilizing Blower Wheels . . . you'll find the 
Wheel of the exact size and type in the Law line, to fit every 
requirement at very reasonable cost. 


SIZES 
1%,” to 30” width 
4,” to 30” diameter 


BORES 
VY,” to 344” 


CAPACITY RANGES i We specialize in pro- 
50 to 22,000 cfm r duction tooling of 
0” to 2” static pressure > highest quality at 


low cost. If you need 
special Wheels, con- 
- tact Lev. Ask for Lav 
>” Blower Catalog 707. 


FINISHES 
Baked Aluminum Enamel 
Hot-Dip Galvanize + Ruspruf 


Standard Steel or Power Lock Hubs 


; n gee.” 


ert So 
THE LAU BLOWER COMPANY «~ 2112 Home Avenue, Dayton 7, Ohio 


In Canada * The Lau Blower Company of Canada, Ltd., Kitchener, Ont., Canada 
' ; ae 
on cowsont LAU_ World’s Largest Manufacturer of Air Conditioning Blowers 
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Eliminate all water problems with 
UNICON by KRAMER. Any size 
compressor, regardless of tonnage, 
can be air-cooled with UNICON. 


Stands, hoods, and wind deflectors 
2385 are available for simplified 
Pees outside mounting 
You need nothing else! 


KRAMER TRENTON CO.-Trenton 5. N.J. 
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This modern 
air conditioning 
system uses 


ELLIOTT.Cc-w 


mi iit Heed a 
rTM Mit} li iN i 
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A 40-hp, 1745-rpm 
squirrel-cage 
motor driving a 
distribution fan 
at the U.N. 


United Nations Headquarters—New York City 
comprises three attractively designed buildings. 

The Secretariat Building, shining in metal and 
blue-green glass, rises majestically 38 stories above the 
water. The rambling, low-set Conference and General 
Assembly Buildings complete the setting. Day in 

and day out, approximately 3,500 employees are going 
about their tasks under pleasant, comfortable working 
conditions. A modern, efficient air conditioning system 
makes this possible. Contributing to the effectiveness 

of this system are over 100 Elliott C-W motors. 
Ranging in size to 40 hp, they are driving fans to 
distribute clean, comfortable air throughout 

the installation. 

For details on Elliott C-W motors in air 

conditioning systems, call your Elliott 

Representative, or write Elliott Company, 
Crocker-Wheeler Division, Jeannette, Pa. ° 


ELLIOTT Company’ FE 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © E/ECTORS © CONDENSERS, 


CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS . 















































rugged... 


Hartzell vaneaxial blowers are designed 

and built for long life and trouble-free serv- A 7 
ice in the most punishing industrial appli- 
cations. All welded construction. Heavy- 
gauge steel throughout. Spark-proof alu- 
minum impeller. Thousands of successful 
installations have proved that they’ve got 
what it takes. 





BELT-DRIVE HIGH-TEMPERATURE 


powerful... 


The new 54” belt-drive model will deliver 
85,800 CFM against 14” static pressure 
(54.8 BHP) or 54,400 CFM against 7” static 
pressure (85.9 BHP). That’s a powerful 
blast of air. Complete performance data on 
all models is included in Bulletin A-110. 
Mail the coupon below to get your free copy. 


..-and easy to install 


Cut out a duct section Bolt angle-iron Bolt blower to duct 
same length as blower. flanges to duct ends. ends just installed, 
and brace duct flanges. 


And that’s all—just make electrical connections and you're done. 


Please send me my free copy of Bulle- 
tin A-110, “Hartzell Vaneaxial Blowers.” CO’ 2 
Div. of Castle Hills Corp. 


Dept. V 


PIQUA, OHIO 


Street & Number a4 = PROPELLER-TYPE FANS @ BLOWERS 
: , mis T ° T HEATER 
City & State ROOF VENTILATORS UNI f ERS 














te If student, check here for special information [] a4 ENGINEERING OFFICES IN PRINCIPAL CITIES 
Pe os y ce re 
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A NEW LOW IN PUMPING HEAD! 







NEW PRITCHARD 4£°422=27 COOLING TOWER 
DISTRIBUTION SYSTEM ASSURES 
UNUSUALLY LOW PUMPING HEAD 








The new Pritchard LOLINE tower distribution system assures an un- 
LOWEST SILHOUETTE 


TOWER OF 75 TONS 
cleaned. Splash box assemblies properly distribute incoming water into CAPACITY AND UP 
each distribution basin. Factory machine-drilled orifices in the floor dis- NOW AVAILABLE! 


tribute the water uniformly over wood filling at any flow of water within 


usually low pumping head with greater economy in pump capacity and 






power consumption. This unique system is simple, non-clogging, easily 







a Meche al f The Pritchard LOLINE Tower is the lowest 
the limits of performance. There are no nozzles to clog or wear out. (7 7-11/16" overall) tower of 






75 tons capacity and up now available. 
The LOLINE incorporates many features 





As an exclusive optional feature, internal water supply piping termi- 






nating in a connection at the base of the tower is available, eliminating 






in its new design which are unique 






exterior water supply piping entirely! A tow Giiiete tener 







Shown below is an external supply system which is also available as ssncianiiennaaee 










an optional feature. Attractive exterior 







Rugged construction 


SNOUSTRY'S 
PARINER FOR 
PROGRESS 










1. 
2. 
3. Special water piping arrangement 
4. Easy to install and maintain 

5. 


| lvani 
saspisiaiiaies All steel parts galvanized 


A/® COOLED NEAT EXCHANGERS 
” GAS & A/R TREATING EQU/PMMENT 














yr. Pritchard «co. 


OF CALIFORNIA 


PEPRESENTATIVES 






ras 










° (IN PRINCIPAL CITIES 
FROM COAST 
7O COAST 


A Orvistion OF 42 r PRITCHARO @ CO. 






™ 
7 
3 a 
Sia? > 


— Dept. 450, 4625 Roanoke Parkway, Kansas City 12, Mo. 







Pat. Pending 


ea 










SEND FOR YOUR 
COMPLIMENTARY COPY 
OF THIS NEW 

TOWER BOOKLET! 







New Pritchard LOLINE Cooling Tower 
bulletin describes the many unique 
design features in detail; contains: 
cross-sectional drawing, photographs of 
construction features, capacities, 
optional equipment. Send for your 
complimentary copy today! 











SPORLAN’S CHAMPIONSHIP TEAM 


for 
=> PEAK PERFORMANCE 
a y throughost your entire 
AIR CONDITIONING 
SEASON 


like any Top Team P 


ata 


PEAK PERFORMANCE 


at Every Position... — 
DNING FIELD 


Position 1 


The Catch-All is the perfect No hunting here, thanks to Sporlan’s Ther- 
filter-drier, assuring youclean,dry, | mostatic Expansion Valves with Flow Master 
acid-free, sludge-free refrigerant! elements. You can be sure of Peak Per- 
| Position 2 | formance without ever worrying again about 
é‘ alternately flooded and starved evaporators! 
Nothing can touch the Peak Per- _—_ 
formance of Sporlan’s Solenoid 
Valves. They’re tight closing, Sporlan Peak Performance Distributors have 
their coils are layer wound and a perfectly designed nozzle and conical 
so well insulated, they defy elec- button to assure uniform distribution to 
trical failure! all circuits. 


Se Kemember, when you're lining up your positions for a championship 
air conditioning team... Buy Sporlan Right-Down-T. he-Line and get 
Peak Performance throughout your entire air conditioning season. 


AN VALVE COMPANY 


SSEX AVENUE ST. LOUIS 17, MISSOURI 
Export Department: 89 Broad Street, New York 4, New York 





Heating, Piping & Air Conditioning. July 1955 





The complete line— 


steam, hot water, gas ; -* . INSTALL 10% SELF-COOLED PROPELLER FANS 





or electric—with ca- 
pacities ranging from N . 

18,600 to 286,000 BTU. = fi The secret of ILG’s better design is the exclusive self-cooled 

a motor! Clean, cool, fresh air is drawn into the motor en- 

closure through an outside vent pipe. The motor stays clean 

and cools itself — dusty, greasy air can never reach it to 

interrupt service or shorten its life! ILG self-cooled fans 

have the lowest operating and maintenance cost of any 

rifugal Fans open type motor combined with a fully enclosed motor .. . 


Designed for 0 wide variety of a savings up to 10% on power costs alone! 
pressure and volume require- 
ments — certified capacities 
ranging from 374 CFM to 
116,400 CFM. Get this Free Catalog now! 
Here's the information you should have before 
planning your ventilation requirements. ILG's 
new Propeller Fan Catalog is your complete 
and authoritative guide to better ventilation. 


G Power Roof Write for your catalog No. 151 today. 


Ventilators 


Long-lasting, quiet, easy to 
install, leak-proof—provide ef- 
ficient ventilation independent 1LG ELECTRIC VENTILATING CO. 


of wind and weather. 2826 N. Pulaski Road, Cnicago 41, Illinois 
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Syracuse U. burns coal the modern 
way for dependable steam supply 


nearest coal distributor? Their advice may save you thou- 
sands of dollars each year. 


Over the past decade, there has been a growing demand 
on the steam plant at Syracuse University. Not only has the 
university itself expanded rapidly, but six hospitals on or 
adjacent to the campus depend on university facilities for 
steam. When the original steam plant proved inadequate 
(total output 190,000 Ibs. per hr.), the university built a 
completely up-to-date unit to replace it. 


The internal operation of this new plant is as modern as 
its panel and glass exterior. An automatic handling system 
delivers the coal from hopper to bunker to pulverizer to 
boiler. A pneumatic-type integral combustion control 
system operates the boilers automatically. A pneumatic 
disposal system removes fly ash and cinder ash automati- 
cally. Today Syracuse University is assured an adequate 
steam supply—capacity 300,000 lbs. per hr.—and a clean, 
economical operation in the process. 


Investigate Your Fuel Costs 


If you’re planning to modernize your plant or build a new 
one—or if you are just interested in cutting fuel costs 

find out how coal, burned the modern way, compares to 
other fuels. Why not talk to a consulting engineer or your 


facts you should know about coal 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 


Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 

Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 

In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 


Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 





FLEXITITE means LEAKTIGHT 


The slot around the edge of the Flexitite Disc per- 


MANSFIELD OHIO, U.S.A. 
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mits it to flex for adjustment to any slight misalign- 
ment in the valve seat. This flexing both reduces 
wear on disc and seat and works to assure a leaktight 
shutoff. 

All O-B Gates feature the Flexitite Disc. Besides 
the 100 and 125-lb. (WSP) bronze valves shown here, 
O-B offers other gates at 150 and 200 pounds press- 
ure. They are described fully in Bulletin 1323-V 
which is available on request. Or consult your O-B 
distributor who can tell you all about the Ohio Brass 
line of quality bronze valves, including gates, globes 
and checks and valves designed especially for air- 


conditioning installations. 





Duriron® vs. Corrosion is ‘NO CONTEST’ at Howard ! 


Duriron Acid Proof Drain Pipe will probably outlast the new Science 
Building at Howard College. At least, this has been the 

history of Duriron installations. The reason is that Duriron’s 
extremely high resistance to corrosion is present through the entire 
thickness of the pipe wall. Installed by ordinary plumbing 

methods, the first cost is the last cost. For the life of the building, 
insist on Duriron. Available from stock 


in principal cities. 


THE SCIENCE BUILDING 
Howard College 
Birmingham, Alabama 


Architects: 


_ VanKeuren, Davis & Co. 


The Duriron Company, Inc. 
Dayton, Ohio 
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FOR EXCEPTIONAL 
CONTROL 


: pilot-operated 
valve with 


adjustable 
throttling range 


the NEW Improved 


CASH STANDA 
TYPE 10 VALVE 


SELF-CONTAINED 
SINGLE SEAT— 
tight closure 
LARGE CAPACITY 


Improved Y-type strainer in pilot control line protects pilot. 
Simple dial-type range selector permits selection of throttling range required 
for the most stable and sensitive control. 
Switching control piping easily converts valve from pressure reducing to back 
pressure operation. 
Diaphragm assembly easily changed to convert to different pressure range. 
Packless design results in low friction and high sensitivity. 
Recommended for: water systems, altitude control, as an unloading valve 
on extrusion presses, back pressure control, oil refineries. 
For use with water, gas, air, light oils, refrigerants (ammonia, freon). 
Materials: iron, bronze or steel body; bronze or stainless steel trim; 
monel trim on pilot valve. Composition or metal seat. 
Sizes: 2” to 3” with screwed ends. 
2” to 12” with flanged ends. 


WRITE TODAY FOR COMPLETE 
INFORMATION AND LITERATURE 


STANDARD 


A.W. CASH COMPANY «+ P.O. BOX 551, DECATUR, ILL, 


PRESSURE, HYDRAULIC, TEMPERATURE, PROCESS AND COMBUSTION CONTROLS 
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V SOUTHERN PACIFIC V 
ROUNDHC 


A EC 
PATS a 


When in need of servicing, the diesel locomotives of 
Southern Pacific are driven into the roundhouse and 
parked under long ceiling hoods. As the engines are 
raced or idled, the customary fumes are emitted from 
the exhaust. BUT, you have to sniff hard to catch 
even a faint whiff of diesel fumes in the roundhouse! 


By Joy Axivane Fans, of course. Thirty- 
six fans are hidden in the ceiling hoods. The exhaust 
gases are hustled out—at the rate of 726,000 CFM— 
before they can contaminate the surrounding air. 


Six 14%, HP models handle 11,000 
CFM each, while thirty 5 HP models handle 22,000 
CFM each. The fans are actually located right in the 
exhaust ducts—not an inch of valuable room space 
is sacrificed! 


The air being ex- 
hausted sometimes reaches a temperature of 280° F., 
but temperature variations have little effect on these 
fans. The vaneaxial design, with adjustable blades, 
packs plenty of punch—under all conditions. The 
in-line construction and in-the-duct installation .. . 
possible only with this type of fan . . . make for real 
space savings. 


The Joy Axivane Fan line is a wide one. 
Capacities range up to 200,000 CFM and pressures 
top 11” wg. Some models will nestle in the palm of 
your hand while others would dwarf your home. 
Want the whole story? Write for our Bulletin J-611, 
TODAY. Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22,Pa.,I1n Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


iss 
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PRACTICAL 
SILENCING 
for AIR CONDITIONING SYSTEMS 


Where to install Aircovstet— 
Aircoustat is a compact, completely pack- 


aged unit for silencing fan and air noise in Mnnritte qe ENE oe 
. e.e ° ‘ * part of the duct work. If only 

air conditioning systems. Easily installed selected oreas require quiet, install 
‘ ’ 4 above individual diffusers 

directly into the duct work, Aircoustat 

eliminates the need for costly, extensive duct = — 

lining. And results are astonishing: one ! 

- . . — Wh ti t is to b ilenced, insert 
7 foot unit reduces noise level below what incon, Ueeiien thes. wath tee Aiea a 

= ed duct. For areas requiring special silencing, 
100 feet of commercial duct lining could eh lth ng sng Paws yrs 
accomplish. 


. . bd : ise — 
Engineered to provide broad band attenua- How to install Jircovstet 
tion with low pressure drop, Aircoustat is — 

available in 14 standard sizes for use with Aircoustat requires no special tools 


for installing. It is constructed to 


all styles and sizes of duct, and 8 types to be jeined te ductwork with @ leck 

meet any desired conditions. Selection is = 

no problem: if it fits geometrically, it fits 

acoustically. - If ductwork ond Aircoustat differ 
eee in size, a canvas or asbestos cou- 


pling may be used. If ductwork is 
hung, support Aircoustat similarly 























r 
Mail this coupon TODAY > > > INDUSTRIAL SOUND CONTROL, INC. 
45 Granby St., Hartford 12, Conn. 


Please send me more information on AIRCOUSTAT. 


/ 


ndustrial ound ( ontrol Lue. TIT 


NAME 


AS Granby Stet, Hartford 12. Conn COMPANY 
| ADDRESS 
{ city ZONE STATE 


eee aaa saa aaa 
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Design fundamentals of the 


ALL-AIR HIGH VELOCITY 


distribution system 


By F. J. KURTH 


Vice President of Engineering 





Anemostat Corporation of America 


A national survey reveals that today, more than ever, engi- 
neers are studying, learning and using high velocity-high 
temperature differential air distribution. Here is a brief dis- 
cussion of the advantages of the all-air high velocity system 
over conventional and mixed cycle (air and water) systems. 
1. No Coils — No Clogging — No Odor— There are no coils 
in the all-air high velocity units. Damp coils collect lint and 
emit dank odors, and the coils must be cleaned periodically. 
2. No Individual Fans — Filters — or Electric Motors — 
The all-air units operate entirely with air which is proc- 
essed in the main equipment rooms. The 100% induction 
units utilize the kinetic energy of the high velocity air to 
mix primary air with the room air. 
3. No Conflict of Trades — The all-air units are installed 
by the sheet metal trades only. 
4. More Effective Use of Outside Air in Spring and Fall— 
More primary air is delivered to the all-air units than to in- 
duction coil units. This allows the engineers to operate in the 
Springand Fall on outside air and thereby save refrigeration. 
All-air high velocity units offer scientific air diffusion. 
Each high velocity unit is provided with an aspirating or 
high induction type air diffuser which is scientifically 
designed to diffuse air without drafts. Each unit can be 
pressure balanced by an easy-to-operate balancing device 
and a calibrated orifice. In fact, the Anemostat all-air high 
velocity system can be balanced more accurately than other 
systems and in less than half the time required to balance 


a low velocity system. 


High velocity units require practically no maintenance 
after installation. They have valves of the non-corrosive, 
die-cast, “rocket-socket”’ type, which are patented by the 
Anemostat Corporation of America. All units can be 
adapted for the following variations: 

1. Single duct for zone control or individual thermo- 
static or manual remote control. 

2. Dual duct for thermostatic control or any other type 
of control. 

3. Single or dual duct units with the diffuser fastened 
to the unit, or remote from the attenuating unit. 

4. Under-the-window, sidewall or ceiling type instal- 
lations. 

5. Can be provided with standard aspirating diffusers 
or 100% induction type diffusers. 

6. Induction type units handle temperature differentials 


up to 33° below ambient. 


Selection Manual Contains 
Data on High Velocity Units 


New Selection Manual 50 gives 

extensive selection and application 

data on high velocity all-air 

distribution systems. Write on 

your business letterhead for 

Selection Manual 50 to the Anemostat Corporation of 
America, 10 E. 39 Street, New York 16, New York. 
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Keeping the famous Society Theatre 
in steaming Calcutta comfortably 
cool is a man-sized role. Utility 
Blowers were chosen { 

Relaxed audiences applau 

the choice, while Utility Blowers 
answer encore after 


encore throughout the world. 


duty blowers for heating, air conditioning 
and ventilating installations. Producer: 

of blowers and blower part 

original equipment manufacturer 


Write for catalogue data 


UTILITY FAN CORP 
911 East 59th Street 
Los Angeles 1, California 


A DIVISION OF UTILITY APPLIANCE CORP. 





Douste PROTECTION! 


oO 


ony STAVMEN 


AUTOMATIC AIR FILTERS HAVE THIS DRY CURTAIN temeneen 
, 
Staynew Model A-3 Automatic is the only air filter designed to give the double : 
protection of double filter curtains—the first wet, the second dry. There’s never 
oil entrainment and the cleaned side of curtains is always on the filtered air 
side. Staynew Model A-3 Filters are designed for both light dust load installa- 
tions and for heavy duty industrial service where large volumes of air are 
to be filtered. 





Highest efficiency of any mechanical 
type automatic filter. 





Exceptionally large dust holding 
capacity. 


Absolutely no oil entrainment in air 
stream. 


a 
hed 

Motor and control unit mounted on fi ee | 
| ——s- 


clean side of filter. 


























}+—_— 





Combination gear and roller chain 
drive (no belts to slip). 








Bring your filtration problems to Staynew. If the 
filtration of large volumes of dirty air at high efficiency 
and low cost is required, let the Dollinger engineers show 
you how and why Staynews are your answer. Write for 
descriptive folder. 


Representatives in Principal Cities 


poLLInceR 


9 Centre Pk., Rochester 3, N. Y. 


Automatic Self 
Cleaning Type Filter 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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WHY IT PAYS 
TO DO BUSINESS 
WITH THE 
LEADER 
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oe 
Tube Turns’ nearby ‘> 


complete stock SAVES 
YOUR PURCHASING TIME 


Tube Turns’ pioneering 
research GIVES YOU 
ADVANCED PRODUCTS 


In stainless steel or any other metal... 


Your nearby TUBE TURNS Distributor 
gives you #¢(0te per YOu weaned | 


Tube Turns’ engineering ‘ou have a selection from the world’s most complete line of welding 

help GIVES YOU COST- 

CUTTING IDEAS fittings and flanges when you specify “TUBE-TURN’’*. This leading 
line includes stainless steel fittings and flanges such as used in the 
acid- pumping station shown above . . . also alloys, non-ferrous 
metals and carbon steels . . . more than 4000 items to match your 
needs. To save purchasing time, put all your requirements on one 
order and call your nearby Tube Turns’ Distributor for quick delivery 
and good service! 


*“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


¥ ¥ KENTUCKY 
A Division of National Cylinder Gas Company 


DISTRICT OFFICES: NewYork + Philadelphia + Pittsburgh + Cleveland «+ Detroit + Chicege + Kansas City + Denver 
Los Angeles « Son Francisco + Seattle + Atlante + Tulse + Houston + Dalles + Midlend, Texes 
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POWELL VALVES...THE COMPLETE QUALITY LINE...POWELL VALVES 


WISI 
VALWIE 


FIG. 500—Bronze 4 
“U.S.” Screwed Gate 
Valve For 125 
W.S.P. FIG. 1793—Iron Body 
S Bronze Mounted Gate Valve 
a : ee 4 For 125 Pounds W.P. 


: # FIG. 2608—Bronze ‘“W.S."" 
FIG. 1561—150 Pound / Full Flow Globe Valve For 
Steel Swing Check Valve 200 Pounds W.P. 
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POWELL VALVES...THE COMPLETE QUALITY LINE... POWELL VALVES 


When you think of valves—think of Powell. For Powell can Consult your Powell Valve distributor. If none is near you, 
supply exactly the size and type of valves you need. And _ we'll be pleased to tell you about our complete line, and help 
you can be certain that every Powell Valve will give you solve any flow control problem you may have. Write . . . 
dependable flow control. 
Shown above are just a few Powell Valves. Investigate these 

. and the complete line of quality valves that have a The ae herds 1909" yeal 
proven record of long and dependable service. ner , 
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Large free area means the Titus Return Air 
Grilles HANDLE MORE AIR PER SQUARE 

INCH. Makes it possible for a smaller 
grille to give superior performance... at 

lowest cost...and correct performance 
faults of other parts of an air conditioning 

or heating system...at the same time. ——— 


NEW BEAUTY 
Matches design of supply grilles. Curved outline: 
of fins add beauty . . . at the same time make it easy 
for maintenance personnel to keep grilles cA 


ONE-PIECE ASSEMBLY... 

FOR ANY SIZE OPENING 
This eliminates expensive labor of handling old- 
fashioned grilles that are made in sections. Cuts 
costs of fitting, butting and screwing together these 
sections. Brings labor and grille costs to a minimum. 


MORE STRENGTH PER SQUARE INCH 
The curved hemmed fin design adds rigidity and 
durability to resist lower wall abuse. There is no 
see-thru due to the special positioning of the fins. 
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FREE AREA 











air patterns unlimited without blank-offs 





AGAR Gon Made 


AIR DIFFUSERS with DIFFUSING VANES 





... better because 





A good piece of equipment is no 
better than the experience behind it.- 


.. better because 





It's the original square and rectan- 
gular outlet . . . not just a poor imita- 
tion without distinctive features. 


. better because 





The company behind these diffusers 
has a history for doing things right 
and guaranteeing results. 


you can depend on AGRI for better air 


Your local AGITAIR representative will gladly assist A | R D E y| C E S IN C 
* 


you in selecting the proper size and air pattern to meet 
the requirements of your job. In addition, the engineer- 
ing staff and laboratory resources of Air Devices Inc., 
are available to you. Air Diffusers . Filters . Exhausters 


185 MADISON AVENUE NEW YORK 16, N.Y. 7 


hiss. 2's resi, il 
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Factory Mutual and 
Underwriters Laboratory 
Approved. Fast-Closing.. 
Fast or Slow Opening to fit 
any combustion requirements. 
Optional Accessories for 

Spec ial Needs. 


es H 1 £ 4 
C 


FAST-CLOSING GAS VALVE 
opens the way to Better Boiler Control 


This new successor to General Controls’ famous 

G-2 Hydramotor valve does even a better job...closing 
in one second or less in no-lag response to sensitive 
limit control commands (or power failure). 

Positive spring action guarantees this—with General 
Controls’ single seat design to assure really tight 
shutoff, and electro-hydraulic action for ample 

opening power. All parts inside the cast iron body 

are aluminum or stainless steel, good for any gas. 
Overported body provides maximum capacity at 
minimum cost. Make it a policy to insure premium 
performance on every boiler job with General Controls’ 
new H-series Hydramotors. Write for catalog 

with full details today. 


GENERAL CONTROLS 


MANUFACTURERS OF AUTOMAT 


NTR 
‘ Vi 


GENERAL CONTROLS + Penrex CONTROLS 
40 FACTORY BRANCH OFFICES SERVING THE UNITED STATES AND CANADA 


i) 
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NO WAITING FOR PUMPS AND CONDENSERS... 


Foputar sizes carried in stock | 7 


SERIES 1531 UNI-BUILT PUMP 


— SERIES 1522 UNI-BUILT PUMP 


Specially designed pumps for air con- 
ditioning and refrigeration applications 


For your convenience, a stock of most commonly 
used sizes of B & G Series 1522 and 1531 Pumps is 
. maintained at the factory for immediate shipment. 
MODEL CFG The leak-proof “‘Remite’’ Mechanical Seal alone 
SHELL AND COIL CONDENSER ’ makes these pumps a buy! This new-type Seal is 
harder than glass—wear-proof, corrosion-resistant. 
It’s self-lubricating and eliminates leakage through 
the packing gland —assures trouble-free operation. 
Smooth running. . . quiet! 

Oversize bearings hold the shaft in alignment for 
smooth, quiet performance... balancing of the im- 
peller prevents shaft vibration and seal failure. 
B & G Series 1522 and 1531 Pumps kept in stock 
at the factory are bronze-fitted only, but are avail- 
able as all-iron, all-bronze or stainless steel units. 

With all these advantages, prices are competitive 


B & G Condensers for replacement or original 
equipment in smaller installations 
B & G quality in two moderately priced refriger- 
ation condensers...built in popular sizes and 
stocked for immediate shipment 
Model CFG is a shell and coil condenser with 
extended surface for rapid transfer of heat. Correct 


ae : 

ee li / designing and sturdy construction assure efficient, 

MODEL CRF ie dependable service. Built to ASME Code require- 
STRAIGHT TUBE CONDENSER _— ‘ ments and labeled ‘UM 


Model CRF is an extended surface, straight tube 
unit with removable head for easy cleaning. It is 
constructed and stamped in accordance with ASME 
Unfired Pressure Vessel Code. 


Send for complete 

information on se a L L 7 oO fy & a TT 

B & G Stock Pumps 
and Condensers C ie) M P A N ¥ 


Dept. RDY-5, Morton Grove, Illinois 


Canadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto, Canada 
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Lsalante, too. ih important in 
COOLING TOWERS 


In the new CW SERIES COOLING TOWERS Marley engineers have achieved a high performance 
level that takes these counter-flow towers out of the “conventional” class. A carefully balanced ex- 
pansion of major design elements results in more cooling ability for every frame size. These 
asbestos cement board cased redwood towers have: 


GREATER FILL VOLUME — with more wetted surface in each cubic foot. 
GREATER SPRAY BREAK-UP -— high pressure down spray on closer centers. 


Tradition has been discarded in the design of CW towers. The new closely packed filling affords 
an area of wetted surface that is new in concept, yet is positioned for minimum pressure drop. The 
increased surface cooling permits high pressure, close-center spray distribution for best primary 
break-up and cooling. Of course, these increases require more air and it’s provided by more 
generous louvered openings, by high fan efficiency. There is no “too much” or “too little” in the 
CW design; balance is the keynote—balance that means more cold water . . . at record low cost. 
Steel cased and all-steel models are available. 


The Marley Company 


Kansas City, Missouri 
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Another reason why, 


EBKO is best for complete piping service .. 





EBKO piping systems can save you thousands of dollars 


Stack Heat Exchangers 





Line Type Heat Exchangers 


UH 


Suction Heaters 








e EBKO custom designed piping systems 
are the absolute highest of quality, made 
with the finest of materials, sold at competi- 
tive prices. The keynote of EBKO design 
is simplicity. Here are some reasons why 
EBKO should be your first and last choice: 


INSTALLATION EASE. EBKO pipe is built 
stronger than any other prefabricated pipe. 
Long lengths can be assembled on the 
ground and raised or at the side of the 
trench, then lowered. No special handling 
methods or tools and no special structural 
supports are needed. 


DURABILITY. Never has an EBKO prefabri- 
cated piping system failed. EBKO piping 
joints, both interior and exterior, can be 
tested and visually checked after each is 
assembled. Before you backfill the trench 


you know the job is sound. 


---------- E, B. KAISER CO.------------ 


Cast Iron 


EBKO 


Complete Prefabricated Piping Systems 
FOR STEAM ° HIGH 


64 


TEMPERATURE WATER 


2118 West Lake Avenue 
Phone: Glenview 4-4500 


CHILLED WATER ° 


ENGINEERING SERVICE. EBKO engineers will 
give job-site service prior to and during in 
stallation. These are highly trained, expe 
rienced men in all phases of piping. 


DELIVERY. The simplicity of EBKO design 
means complete systems can be assembled 


and shipped in the very minimum of time 


NATIONWIDE SERVICE AND SALES. Factory 
representatives in every major city are lo 
cated throughout the United States to an- 
swer any question that may arise 


there are many, many more reasons 
why EBKO should be your first and last 
choice. Call your local EBKO Representa 
tive and let him show you how to cut your 
piping system costs. Write for details—no 
obligation. 


Since 1890 


* Glenview, Illinois 


VISCOUS LIQUIDS 
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ANACOMBA COBPER TUBES 


FINISHED BEER is fed through 
2-in. ANACONDA ( opper 
Tubes to bottling room. 


PUMPING ROOM of Liebmann Breweries, Inc., Brooklyn, N. Y. Notice the smooth bends and braze 
into main line (at top of picture). These are the kinds of savings you get with ANaconpA Copper Tubes. 


VERSATILE COPPER: 


Efficient, economical piping for brewers of Rheingold Beer 


In the pictures above you'll find numer- 
ous reasons why ANACONDA Copper 
Tube pipelines are economy pipelines. 
They adapt easily to any plant layout 
and equipment. Long lengths of light- 
weight ANAcoNnDA Copper Tubes speed 
assembly, too. They may be bent so 
you can clear beams, girders and other 
obstructions—without extra joints and 
fittings. And fewer fittings mean less 
flow resistance, lower pumping costs. 
ANaAconpDA Copper Tubes with solder- 


type fittings also permit you to make 
sound, economical connections. You 
can also dismantle and reassemble cop- 
per tube lines easily to meet changing 
plant conditions. 

ANACONDA Copper Tubes are strong, 
rustproof and corrosion-resistant. They 
remain smooth and clean inside. 

For reliable service on ANACONDA 
Copper and Copper Alloys — consult 
your Anaconda Distributor. 

Write for free booklet, “ANACONDA 
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Copper Tubes for Industrial Applica 
tions” to The American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. —_ 


Makers of copper tubes for industrial processing, 

water, heating, soil, waste and vent lines; weld- 

ing rods; flexible metal hose and tubing; heat 

exchanger tubes; bus conductors; sheet copper; 
refrigeration products. 





FLUSH-KLEEN Sewage Ejector TYPE “S” 


The Flush-Kleen Sewage Ejector can’t clog because 
only liquid is handled by the impeller. Coarse matter 
is strained out, then backwashed from the strainer 
into discharge pipes. No strainer baskets to clean, no 
repairs due to clogging, no foul basins because solids 
never reach the wet basin. Besides being easier to 
maintain, Flush-Kleens last longer and require less 
power. Write for details in Bulletin 122C. 


A COMPLETE LINE FOR 
EVERY BUILDING SERVICE 


NEW F-C AND C-C PUMPS EITHER FLEXIBLE-COUPLED 
OR CLOSE-COUPLED 


Compact, smooth running, quiet, — ceramic faced 
seal is highly resistant to wear — for circulating and 
booster service. Heads from 10 to 190 feet, capacities 
from 5 to 400 gpm. Bulletins 107 and 108. 


CHICAGO PUMPS 


mean 
Longer, Better Performance 

Lower Cost Operation 
and Installation 


DOUBLE SUCTION 
HORIZONTALLY 
SPLIT CASE PUMP 
Accurately machined 
and fitted revolving 
parts in carefully 
cast casing. Have 
proved reliable for 
house pump, circu- 
lating and booster 
service. See Bulletin 
101. 





TYPE AVC CONDENSATION 
PUMP AND RECEIVER 


Low inlet — no elaborate 
foundation needed for in- 
stallation—for systems to 
10,000 EDR and 10-30 
psi. See Bulletin 245. 














For additional information on 
any of the above pumps, 
specify by bulletin number. 











SURE-RETURN CONDENSA- 
TION PUMP AND RECEIVER 


Low inlet — positive head 





no friction 
in manifold between pump 


on suction — 


and receiver—handles ex- 
tremely hot condensate 
without steam binding — 
for systems to 75,000 EDR 
and low or medium pres- 
sures. See Bulletin 250. 


Ey Write to Department B 


od yg PRS Sars] 


CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation 


BUILDING PUMP DIVISION | 
622 DIVERSEY PARKWAY © CHICAGO 14, ILLINOIS 
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HEAT TRANSFER 


MAXIMUM } sream RELEASE 
LIFE 






































INTEGRATED DESIGN 


the THREE KEYS to LOW COST STEAM 


Integrated design is one of the most important advantages 
of completely packaged Superior Steam Generators. Compo- 
nents of these units are designed and built to operate efficiently 
with one another. This careful sizing and matching of burner 
capacity, heating surface, steam space and evaporating sur- 
face, eliminates the danger of waste due to excessive stack 
temperatures, or wet steam which results from surging and 


foaming in restricted space on the water side. 
Superior Steam Generators 
burn oil or gas or both; are Bigger, heavier, more thoroughly engineered Superior Steam 
available in 18 sizes from 20 . 

Generators provide the most steam per dollar over a longer 
to 600 b.h.p. and pressures to 
250 p.s.i. or for hot water. 
Write today for complete de- 
tails in Catalog 704 


serviceable life. 


for performance you can BA NK on 


EGE 


STEAM GENERATORS 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Contracts are more profitable DE LAVAL 
when you install dependable IMO 


t 
‘ Sukie 


ARADO OME aE 


In this heating installation, two De Laval 
IMO 10 gpm pumps, operating at 1,150 
rpm, 25 psig, supply preheated No. 6 fuel 
oil to the burners. 


To increase your present—and future—profits on commercial 
heating jobs, install dependable De Laval IMO pumps on 

pump and heater sets. Their simple, trouble-free design saves 
you money on service calls. . . builds customer goodwill, 

for there’s nothing to get out of order or need adjustment. No 
pilot gears, no sliding vanes, no reciprocating pistons. 

De Laval IMO’s have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady 
flow without churning, pocketing or pulsation. 


A wide range of De Laval IMO models spe- 
cifically built for fuel oil service is available. 


Capacities up to 80 gpm, pressures to 275 7 18) 9 LAVAL IMO Pumps 


psig. Write today for Bulletin LG-A. 
DE LAVAL STEAM TURBINE COMPANY 
97] Nottingham Way, Trenton 2, New Jersey 
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KRITZER & 


Radiant Baseboard 


CUTAWAY DRAWING shows 
Exclusive Kritzer Features 


—_—*% Full line of accessories 
COVERS — 6 types with dimensions 


——*& RATINGS — one and a half pages of 
Kritzer Coil figures 


How to plan an installation 
Piping suggestions 
——* Tips on installation 


Specifications 


MERCIAL, NOTE: Please send your request on 
dl 


RESIDENTIAL, COM 


L 
INSTITUTIONAL an NDUSTRIA 
HEA 


your company letterhead to: 
KRITZER Radiant Coils, Inc., 
2901 Lawrence Avenue, Chicago 25 


KRITZER QUALITY HEATING PRODUCTS 
j rae, /*-| al = 


Gp WS 


“K" LINE SLOPE TOP STANDARD UNIVERSAL CONVECTOR, KRITZER 
BASEBOARD BASEBOARD BASEBOARD BASEBOARD SLOTTED FRONT FINNED TUBE 


REPRESENTATIVES IN PRINCIPAL CITIES 
SEE YOUR JOBBER FOR KRITZER PRODUCTS 
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How the Remotaire Heating-Cooling System reduced 
air conditioning installation and operating costs in this skyscraper 


@ American-Standard Remotaire room 
units, operating in conjunction with an 
interior ventilating system, keep the 
temperature just right in the new 1430 
Broadway Building owned by M. 
Lowenstein & Sons, New York City. 
The Remotaire units heat, cool, filter 
and recirculate all the room air while 
a separate ventilating system brings 
fresh air into the room. 

Installation costs are reduced because 
this efficient Remotaire System requires 
only a simple piping system, eliminates 
space-consuming risers, reduces bulky 
ductwork, and cuts down the size of the 
fan rooms. 

Operating costs are substantially re- 
duced due to the flexibility of this sys- 
tem to meet varying seasonal or use 
requirements. Several units or all units 


may be operated with equal efficiency. 

Remotaire Heating-Cooling Systems 
can be adapted to fit the needs of all 
types of buildings—old or new. Units 
come in a wide range of capacities and 
models to recirculate all the room air 
or to blend it with outside air. And 
Remotaire Systems take up little space 
because a simple piping circuit carries 
hot or chilled water from a centrally 
located boiler and water chiller to each 
individual room unit. 

For more information about the 
complete Remotaire System — room 
conditioners, boilers and water chillers 
— call your American-Standard sales 
office or write to the Plumbing and 
Heating Division of American Radiator 
& Standard Sanitary Corporation, P. O. 
Box 1226, Pittsburgh 30, Pa. 


American-Standard 


WATER HEATING-COOLING SYSTEMS 

















For greater operating efficiency, the 1003 Remotaire units in 
this 22-story building were divided into an interior zone, 
where the load is relatively stable and an exterior zone, 


70 

















Architects: 
EMERY ROTH & SONS. 
Consulting Engineers: 
SEARS & KOPF, 
JOHN ANSELMO ASSOCIATE, 
General Contractor: 
CAULDWELL-WINGATE. 
Air Conditionine Contractor: 
RAISLER CORPORATION. 





where the load varies with outside conditions such as solar 
radiation. Temperatures can be individually controlled in all 
rooms equipped with Remotaire units. 
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Johnson 


waxes 
enthustastic 


In the strikingly modern plant of the Johnson Wax 
Company in Racine, Wisconsin, molten wax flows 
through an extensive maze of piping. Steam tracers 
coil about the piping to keep these waxes fluid, and 


of course, insulation is a “must’’. 


To insulate this piping, the Johnson Company selected 
lightweight G-B Snap*On, the one-piece molded pipe 
insulation of fine glass fibers. The fact that Snap*On 
is reusable was important to the company, since pip- 
ing is frequently changed around to accommodate 
new processes. Johnson people were equally pleased 
with the ease of application and the snug fit of 


iy 


| 
> | 


Snap*On over steam traced lines. And Snap*On’s 
thermal efficiency — highest of any pipe insulation 


on the market — was still another deciding factor. 


Because it is an all-purpose pipe insulation, Snap*On, 
with a vapor barrier jacket, was also selected to in- 
sulate chilled water lines in the Johnson plant. 
Snap*On is available in a wide range of pipe sizes 
up to 33”, in a variety of wall thicknesses and jackets. 
If you, too, are looking for a new and better way 
to insulate cold or heated piping where temperatures 
do not exceed 350° F, write for the full story, on 


Snap*On . . . today! 


FUBTINBNBON srngdcany Copan QD) 


Thermal and acoustical glass fiber insulations a 


Pipe couplings and fittings © 


Molded glass fiber pipe insulation 


220 W. 10th St., Kansas City, Mo. 
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WATT: PRODUCTS 


«= 10+ Boiler Hocrting Syetome n,n | 


For heating systems whether by hot water or (<r 
steam, Watts pioneering research and 





engineering skill have produced protective 


and controlling devices that make water sade : Nos. 74 and 174 
ties series ASME boiler 


heating systems safe, efficient, a — safety relief valves 
; izes 3/," thru 2" 
automatic ... Watts manufacturing nek Meee 


efficiency and excellent workmanship 
provide you with quality controls, 
which enable you to render real 
service to your customers. Protect 


systems by installing the most 
feed water pres- | 


advanced controls and ant sure regulator 
safety devices. 


SAFETY IS A MORAL OBLIGATION 


water tempering 
valve 


No. 894 OP 


low pressure, 
( low water cut-off for | 
gauge glass installations + 
No. 6OLWD \< 

newly redesigned com- - 

bined boiler water feeder 

and cut-off -complete 

with mercury switch and 

gate valve drain =< 
io . 
(¢ 


a 


hot water heating 
dual control de 
luxe all bronze 
construction 


REGULATOR 
COMPANY 


Plumbing and Heating Safety Valves and Controls 


LAWRENCE, MASSACHUSETTS 
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"The Sky's The Limit” 


eS 
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Here you see water, 
gas, and air lines 
racked on UNISTRUT 
stanchions. Concrete 
inserts in wall and ceil- 
ing have a continuous 
slot with a sliding nut 
so fittings can be bolted 
at any point. Com- 
pletely adjustable, 
UNISTRUT framing 
assures exact pitch and 
permits changes or ad- 
ditions at any time. 


In this service tunnel 
for a hospital, notice 
the welders welding 
lengths of pipe together 
which are laid on the 
UNISTRUT stan- 
chions. The pipes are 
lined perfectly and the 
welder can do the job 
without any lost mo- 
tion in trying to keep 
the pipe ends together. 


—when you build with UNISTRUT® 


Mr. Strut cuts pipe racking costs 
four ways with UNISTRUT framing 


UNISTRUT channels, concrete in- 
serts, pipe rollers, hangers andclamps 
support all service lines in one neat 
installation in this tunnel for a pub- 
lic service company. No welding, 
drilling or special tools were needed! 
You'll save much time and engineer- 
ing with this simple, bolt-together 
framing system 





Over 20 tons of piping is suspended 
from the ceiling of this sewage treat- 
ment plant by UNISTRUT concrete 
inserts and pipe hangers. The ease of 
installation, flexibility and complete 
selection of standard fittings avail- 
able with this system will save you 
money on every job. 


ree Catalog! 
Send today for your free copy of the 78-page 
catalog No. 700. Shows countless exam- 
ples of how to rack, frame, suspend and 
support all kinds of mechanical and elec- 


trical equipment. 


U. S. Patent Numbers 
2541908 2329815 
2696139 2380379 
Other patents pending 


2345650 
2405631 


2327587 
2363382 


eeeeeeeee ee eee ee eee eeeeeeeee eee eeeeee 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Bivd. 

Chicago 7, Illinois 

Please send without obligation items checked below: 
nS) Catalog No. 700 © UNISTRUT sample 


Cut the channel to length, insert the 
special spring-held nut and fasten 
the fitting —that’s all it takes to 
build with UNISTRUT framing. 
UNISTRUT framing reduces in- 
stallation and engineering costs, and 
you can use it over and over with 
complete salvage. 





Problem 


Ventilate efficiently 140 inside bathrooms 


Solution 


Research-Designed Gallaher Air-Vans° 
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When you have success with something, you're likely to 
try it again. That’s what happened to Charles J. 
Wurmfeld, consulting engineer for the Woodrow 
Wilson Apartment House in Forest Hills, New York, 
when the construction plans called for 140 inside bath- 
rooms. The contractors needed ventilators of proven 
ability, ventilators that could operate efficiently and 
quietly twenty-four hours a day and qualify fora 
certificate of occupancy. 


Wurmfeld had used Gallaher Air-Vans™ on other 
apartment houses, and he knew their reputation. He 
specified sixteen Gallaher units to connect with sixteen 
masonry flues, keeping the air constantly fresh. 


Gallaher units arrive ready to install. Their low silhou- 
ette blends with the modern, luxurious lines of the ; : 

Can We a SN f cane iil More and more engineers and architects are 
aparement house design. But it is the performance that realizing the value of Gallaher Power 
really counts, and Gallaher is performance-rated by Exhausters. The patented designs of the 
actual physical test. Automatic dampers are not needed. special scroll effect and the air seal-off, low 

; silhouette, low noise levels, availability in 
Overlapping umbrella outlets insure weatherproofing, special metals, weatherproof design—these 
and streamlined inlets insure quiet operation by are features that have made Gallaher the 
reducing turbulance. For over sixteen months now the recognized leader in the field of industrial 


¥ a oe Re x ,w é ventilation. 
Gallaher Air-Vans® on the roof of the Woodrow Direct Drive units 150-11,000 CFM. Belt Drive 


Wilson Apartment House have been running quietly 3500-65,000 CFM, developing static pressures 
and efficiently without any trouble. to 4”, 


For further information write 


The GALLAHER Company °°..." 


Pioneers in Research-Designed Power Roof Exhausters 


4108 DODGE ST. OMAHA, NEBRASKA 
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...in the M{Donnell 230 family! 


Perhaps the most popular pressure relief valve ever developed for hot water 
service is the McDonnell 230-34 inch. In just a short while it has won a place on 
domestic heating boilers throughout the industry. 

The same thing is happening to its big brothers pictured here. And for the same 
reasons. All of these conform to the ASME Code, and are Btu.-rated by the Nation- 
al Board. They have the same combination of dependability and economy. All have 
non-corrosive Operating parts, and such refinements as testing levers that can’t 
be tied down. 

The manifold models blaze another trail besides. They are really two valves 
in one, for the really big boilers. They have a small unit which handles the every- 
day task of relieving thermal expansion without waste, plus another which stands 
by at all times ready to add its relieving capacity if emergency should strike. 

Since bigger boilers represent bigger risks, keep these big-size pressure relief 
valves always in mind. You'll find an answer here for every job... . the kind of 
answer you can’t find anywhere else! Rey ) » i 


McDonnell & Miller, Inc., 3500 N. Spaulding Ave., Chicago 18, Ill. 


ry . /) 0. 
Dong Gre w Shing Wel. 











Feeders and Cut-offs, Too! 


While a pressure relief valve is the primary 








safety device on a hot water heating 























f boiler, it isn’t the whole answer. Prolonged 
discharge through the valve, or sudden 
% mcDONNELL 230 SERIES PRESSURE RELIEF VALVES ee ene 
FOR HOT WATER SPACE HEATING BOILERS con permit the water line in boiler to 
drop to a dangerous low level. Best mod- 
Boiler Size McDonnell Opening Outlet Inlet ern practice calls for a low water cut-off 
Btv./hr. Valve No. Pressure (Internal) | (Internal) like the specially designed McDonnell No. 
303,000 230 % Inch 30 Ibs. y%” y%" 63, or a water feeder like the McDonnell 
< No. 247, or better still a feeder cut-off 
743,400 230 1 Inch 30 Ibs. ' ' combination like the No. 247-2. 
125,100 230 1% Inch 30 Ibs. bail sal Write for engineering information 
Includes 
1,488,000 230 M-! 230 % Inch 30 Ibs. i 2” No. 247-2 
230 M36 36 Ibs. 1%" 4 
Includes 
1,928,400 230 M-2 230 1 Inch 30 Ibs. i + os 
230 M36 36 Ibs. 1h" 























These Symbols appear on each Nameplate A.S.M.E. (v) ww) 
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ON ALL NEW 


RELIANCE 


A;C.MOTORS 


All new Reliance A-c. Motors provide these 
two essentials to trouble-free operation in hazard- 
Ous or corrosive atmospheres... 


POSITIVE PROTECTION 

A pure neoprene gasket encloses each lead wire 
with an individually molded pressure knob. This 
gasket forms a positive protective seal between 
the motor frame and the corrosion-proof, cast 
iron conduit box. 


POSITIVE IDENTIFICATION 

Numbers on the pressure knobs and lead lugs 
correspond with a numbered wiring diagram on 
the stainless steel nameplate. Identification for in- 
stalling or rewiring is positive and easy. 


Another Reliance engineered develop- 


ment to assure industry a Totally-Protected, 
Precision-Built Motor! 


Get in touch with your nearest Reliance sales 
office or distributor, or write for bulletin B-2401. 
Reliance Electric & Engineering Co., 1052 Ivanhoe 
Road, Cleveland 10, Ohio; Canadian Division — 
Welland, Ontario. B-1497 


RELIANCE sncinetainc co. 
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MODEL SED-E 


MODEL SED-S 





MODEL SED-E — Non-corrosive 
type 321 stainless steel heat ex- 
changer. Permits installation down- 
stream of cooling equipment, for 
continuous blower operation. Air 
throughput in either direction. 80,- 
000 to 600,000 Btu input. 


MODEL SED-S — Same as SED-E 
except controls are at the side, in- 
stead of at the end where accessi- 
bility requires either SED-E or SED-S 
is available in sizes from 80,000 to 
600,000 Btu input in increments of 
40,000 Btu. 














MODEL SEC 


MODEL SEU 


FURNACES 


outstanding for 
commercial, industrial, 
schools, churches, 
theaters, large residential 


HAYES FURNACE MFG. & SUPPLY CO. 
2929 So. Fairfax Ave., Los Angeles 16, Californ: 
Telephone TExas 0-3734 








MODEL SEC — Forced air furnace. 
Stainless steel heat exchanger sec- 
tions seam and arc welded. One 
piece cast iron burners with drilled 
ports. Oversize double inlet blower, 
glass or washable filters. 6 sizes — 
70,000 to 245,000 Btu input. For zero 


clearance. 





REPRESENTATIVES 


M. Blazer & Son, Passaic, New Jersey. 
Blue Flame Supply Company, Atlanta, Georgia 
Eugene Bolstad, Edmonton, Alberta, Canada. 

E. B. Bomar, Phoenix, Arizona. 
Boyd Engineering Co., Albuquerque, New Mexico 
And El Paso, Texas. 
Reube O. Emery, Nashviile, Tennessee. 
F & D Distributors, Salt Lake City, Utah. 
Leudecke Engineering Co., Austin, Texas. 
McCombs Supply Co., Denver, Colorado. 
O’Connor-Okliahoma Co., Oklahoma City, 
Tulsa, Oklahoma & Wichita, Kas. 

Smith Steam Specialty Co., Kansas City, Mo. 
Toy-Holbrook, Inc., San Francisco, California. 
F. R. Young, Houston, Texas. 
Dealers Supply Company, Atlanta, Georgia. 
Jewell & Company, Hot Springs, Arkansas. 
Homer Maxey & Company, Lubbock, Texas. 
Noland & Co., Newport News, Va. 
Temp-Control Corp., Portiand, Oregon 





MODEL SED-VF 


MODEL SED-VF — Tested and ap- 
proved as a duct furnace; type 32! 
stainless steel. Re-circulated or fresh 
air enters through bottom, sides, or 
back. Built-in air bypass, vent in 
front. Sizes from 70,000 to 245,000 
Btu input. 


MODEL SEU — Suspended unit 
heater. Recirculates room air. Dif- 
fuser outlet with adjustable vertical 
and horizontal vanes. Double inlet 
forward curve blower. Continuous 
duty, variable pitch drives, raised 
port burners. 80,000 to 600,000 Btu 
input. 


MODEL SES 


MODEL SES—Forced air, suspended 
furnace for installation in suspended 
duct system. Inlet and outlet de- 
signed for sheet metal duct connec- 
tion. Double inlet forward curved 
blower. Continuous duty variable 
pitch drives, raised port burners. 





Installing Bethcon air-mixing chamber in the air-conditioning and ventilating system of a large Western building. 


HOW BETHCON IS BETTER 


When you run into a tough forming 
or drawing operation, turn to Bethcon 
galvanized steel sheets. Bethcon’s zinc 
coating is superior to that on regular 
galvanized sheets, and gives better re- 
sults under extreme conditions. The 
reason: Bethcon is galvanized on Beth- 
lehem’s continuous lines, rather than 
by ordinary hot-dip methods. Result- 
ing from years of research, the Bethcon 
coating solves many problems for sheet 
metal users. 

TIGHTER — The Bethcon coating is 
more adherent and holds tighter to 
the steel. This means the coated sheet 


will take severe drawing or forming 
without flaking or peeli 
MORE UNIFORM — The zinc is dis- 
tributed more evenly over the entire 
Bethcon sheet. The heavy zinc bead 
usually found on the drip end of ordi- 
nary galvanized sheets is eliminated. 
BETTER LOOKING — The spangles on 
Bethcon sheets are bright, uniform and 
attractive in appearance. 

Bethcon is made in sheets or coiled 
strip, 16-gage or lighter. Either plain 


carbon steel or Beth-Cu-Loy (copper- 
bearing) steel can be used for the base 
metal, depending on your require- 
ments. You can readily get complete 
information on Bethcon galvanized 
steel sheets by calling or writing the 
nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
Pac fi as 
Export D t 
Steel Export Corpo 


BETHLEHEM STEEL 
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¢y) THE onty \latched 


COOLING TOWERS and CONDENSERS 


The Halstead & Mitchell Cooling Towers you Remember that every cooling tower you sell is 
select are matched by design to work with the planned to work with a water-cooled condenser— 
famous Halstead & Mitchell water-cooled Con- then you'll see why America’s leading manufac- 
densers. You need no longer buy a high-efficiency turers of air-conditioning and refrigeration equip- 
cooling tower to work with a low-efficiency con- ment have swung to Halstead & Mitchell for their 
denser (or vice-versa) .. . a long-life cooling tower original equipment needs in both these components. 
to work with a short-life condenser (or vice-versa). With cleanability you’ll sell more. Why sell less? 


2) Near (muarantee! 


on the wetted deck surface against rotting or fungus attack 





Only Halstead & Mitchell pressure-creosoting can provide a 
guarantee against immediate attack by fungus and marine para- 
sites . . . or chemical deterioration from acids in water. 

Added to this H&M exclusive are other major advantages. 
There’s ultra-high efficiency in the gravity-type water distribut- 
ing pan which eliminates extra pumping head required on spray 
type towers... and cuts down on water losses due to “atomizing” 
of water. And there’s extra-long life in stainless steel fans . . . 
and sheet steel cabinets hydraulically painted with vinsynite, 


vinyl zine and chlorinated rubber. @ thru 120 TONS 





Lifetime Cleanability — 


The mechanical cleaning of H&M double-tube, counter-flow 
condensers means the simplest, least dangerous method of 
restoring new unit efficiency. Whether -removing a heavy 
coating of sludge and scale, or a thin insulating film on 
the inner walls of the copper tubing, the mechanical clean- 
ing tool restores heat transfer efficiency in a matter of 
minutes. The result is lowered discharge pressures . . . more 
heat carried off by cooling water . . . lower bills. Only the 
impurities are removed . . . the thickness of the copper wall 
1/3 thru remains intact, and the condenser gives extra years of 
25 TONS ~~“ peak service. 


At Leading Heating and 
Refrigeration Wholesalers 
EVERYWHERE 





Write for Detailed Specifications 
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DESIGN 
AGUURA PUMPS 


THROUGH 20,000 SQ. FT. E.D.R 


CAST 


IRON 
RECEIVER 
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SINGLE AND DUPLEX UNITS—RATINGS THROUGH 20,000 SQ. FT. E.D.R. 


@ HOFFMAN FAMOUS JET VACUUM PRODUCER 


®@ CUTS OPERATING TIME AND 
ASSURES GREATER EFFICIENCY—LOW UPKEEP. 


POWER BILLS APPROXIMATELY 1/2. 


@ ENGINEERED TO REMOVE UP TO 300% OF RATED 
CAPACITIES OF AIR AT START OF HEATING CYCLE. 


@ SHORTER WARM-UP PERIOD MEANS ECONOMIES. 


COMPLETE LINE OF HEATING PUMPS 


VACUUM PUMPS THROUGH 100,000 SQ. FT. E.D.R. including units individually 
sized with separately controlled vacuum and condensate pumps for specific application 


CONDENSATION PUMPS THROUGH 150,000 SQ. FT. E.D.R. Watchman Pump— 
a small compact unit for systems fhrough 8,000 Sq. Ft. E.D.R. and 20# pressure. 


CAST IRON RECEIVERS ON ALL HOFFMAN PUMPS. 
HOFFMAN Steam Specialties—Hot Water Specialties—Radiation Controls—Blake Plumbing and Drainage Products 


HOFFMAN SPECIALTY MFG. CORP. 
1700 West 10th Street Indianapolis 7, Indiana 
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Entrance to General Offices, Brown Shoe Com- 
pany, St. Louis, Mo.; Architect: Russell, Mull- 
gardt & Schwarz, Van Hoefen; Engineer: 
Ferris & Hamig; Contractor: Kremer-Hicks. 


Brown Shoe Company 


GIVES DUST THE "Boot! 
HTM 








AAF Electro-PL Electronic Filters Assure 
Clean Air For New General Office Building 


LEAN AIR is never an afterthought in the planning of modern 
highly functional offices. In the case of Brown Shoe Company, 
dust and dirt are barred forever from their attractive, new St. Louis 
offices. Each of the building’s six air conditioning systems, totaling 
192,000 cfm, is equipped with Electro-PL Electronic Filters 


The Electro-PL is an AAF “exclusive” — a dry-type electronic unit 
offering twice the efficiency of ordinary dry filters—at low initial cost 
Employing electronically charged Airmat media, Electro-PL’s simpli- 
fied maintenance requires no water or sewer connections—needs no 
oil to retain precipitated dust. Each renewal of the filtering media 
restores the Electro-PL to its original high efficiency. And, even in the 
case of power failure, this unit still maintains efficient filtration. 


For complete product information, call your nearby AAF repre- 
sentative or write for Electro-PL Bulletin 257. 


Pisinidinus Air Fitter 


COMPANY, INC. 


373 Central Avenue, Louisville 8, Kentucky 
American Air Filter of Canada, Ltd., Montreal, P. Q. 


Rear view of typical 

Electro-PL installa- 

tion serving each 

of building's six air 

conditioning systems. 
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w IS OUR 


BUSINESS! 


Selectotherm — an 
automatically con- 
trolled high vacuum 
steam heating sys- 
tem which, through 
single dial control, 
balances heat sup- 
ply against heot 
loss to provide even, 
constant warmth. 





herman nelton 


Unit Blowers — a 
new, diversified line 
of direct and belt 
driven centrifugal fans 
available in a wide 
range of wheel diam- 
eters ond capacities. 





AAT type N ROTO- 
CLONE—a high efficiency 
hydro-static precipitator 
designed for the collection 
of both coarse porticles 
and extreme fines in ex- 
cessive concentrations. 
Available in exhaust vol- 
umes vp to 50,000 cfm. 


American Air Filter Company, Inc. 
373 Central Avenue, Louisville 8, Kentucky 


I would appreciate receiving catalogs 
describing the following equipment— 


(1 Electro-PL Electronic Precipitator 
illinois Selectotherm 
herman nelton Unit Blowers 
ROTO-CLONE Dust Control Units 


a 
Company 


Street 





City 








keeping steam cheap... 


2 B&W FM Boilers Provide All Steam For New 


Barberton Citizens Hospital 


genet 


HEATING HOT WATER STERILIZERS KITCHENS 


The opening of the new 251-bed Barberton Citizens Hos- 
pital in Barberton, Ohio, was the proud climax of an inten- 
sive ten-year community effort. Incorporating many original 
ideas as well as design features proved in other modern 
hospitals, the building and its facilities are as advanced as 
research and progressive design could make them. Virtually 
a small city, Citizens Hospital has its own pharmaceutical 
center, drug store, gift shop, power plant, accounting office, 
a restaurant capable of serving 37,000 meals a month, and 
a laundry that can handle 131/, pounds of linen per patient, 
per day. 

Aware of the importance of assuring a reliable and eco- 
nomical steam supply that will fully meet the demanding 
requirements of hospital service, Barberton Citizens Hos- 
pital installed two B&W Integral-Furnace Boilers, Type 
FM, to meet all steam requirements. The boilers are gas- 
fired with provision made for using oil as stand-by fuel. 
The units are automatically controlled to operate under 
minimum supervision. They have a combined capacity of 


Consulting Engineers: 
William E. Bodenstein 
ond W. W. Shuster 


Architects: 
Samuel Hannaford & Sons 


Heating, Ventilating, Plumbing: 
T. O. Murphy Company 


Air view of new 


LAUNDRY Barberton Citizens Hospital 


41,000 Ib of steam per hr, sufficient to supply an additional 
patient wing if one is built in the future. The present build- 
ing has a total of 560 rooms for all purposes. The FM 
Boilers are easily providing all the steam needed for heat- 
ing, hot water, restaurant, laundry, and sterilizing re- 
quirements. 

Like this new hospital, many other institutions as well 
as commercial and industrial users have found the compact, 
shop-assembled FM Boiler ideal for small to medium steam 
loads. It is available in standard sizes for loads to 40,000 
Ib of steam per hr at pressures to 235 psi—may be obtained 
for higher pressures and with moderate superheat. Get the 
advantages of this versatile, economical unit if you are 
planning new construction, modernization, or expansion 
of your existing steam facilities, 

For a detailed, illustrated description of the BkW FM 
Boiler write for Bulletin G-76A. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd Street, New York 
17, N. ¥. 





“Zs 


@ Saves Erection Time and Cost 
@ Meets Wide Range of Service 
@ Handles Quick Load Changes 
@ Fast Steaming 

@ Low Maintenance 


oo 


@ Easy Accessibility 


@ Burns Oil and/or Gas 
@ Saves Fuel 

@ Saves Space 

® Safe, Automatic Operation 





COST-SAVING FEATURES of the B&W Type FM Boiler ) 


@ Suitable for Outdoor Service 


. Fc RA 





ce, EES 


j j BABCOCK 


iy 


|) DIVISION 6-70 
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@ ATOMIC SHIPS can’t run without atomic engines. In Congress, the 


battle for appropriations which last month threatened to create a breach 


in the president’s atoms-for-peace program, has ended in scuttling the 


proposal for the atomic powered merchant ship. However, another part 


of the atomic energy program is going full speed ahead 


producing 


the fissionable materials. Piping for the Portsmouth {rea atomic project 


is covered in HP 1( "s report on page 91. 


Constructian Contracts 
Higher Than Last Year 
- +. 13 percent above 

Future construction in the 37 
states east of the Rockies, based on 
the latest contract award figures, is 
running 13 percent higher than the 
contract total a year ago, according 
to the F. W. Dodge Corp. The total 
for May was $2,185,065,000. 

The first five months’ total of 
$9,727,562,000 set a new high rec- 
ord and was 29 percent above the 
corresponding figure for last year, 
which reached the previous high 
mark. 

For the second successive month, 
the residential classification topped 
the billion mark. At $1,011,310,000, 
residential building contracts were 
up 23 percent above the total for 
May 1954. It was the second highest 
in history, exceeded only in April 
of this year. 
totaled 
$725,755,000 for May, up 8 percent 


Nonresidential building 
over last year. Public works and 
utilities totaled $448,000,000, up 5 
percent over a year ago. 

For the five months the classified 
totals were: nonresidential, $3,289.,- 
895,000, up 20 percent over the first 
five months of 1954; 
$4,505,626,000, up 38 percent; pub- 
lic works and utilities, $1,932,041.- 
000, up 28 percent. 


residential, 


Construction Lags Far 
Behind Actual Needs 

+ «+ Commerce Dept. sees problem 
THE CURRENT RATE of construction 
of schools and hospitals and other 
public works is far below require- 
ments for the next 10 years, ac- 


S. Department of 


cording to the U. 
Commerce. This is the consensus of 


recent estimates of various groups 


and agencies as to the volume of 
need for non-Federal public construc- 
tion during the 10 ending 
1965. 


If we continue at present rates, 


years 


only two-fifths of the additional fa- 
cilities needed by 1965 will be built. 

School construction needs for the 
10 year period are estimated at $41.5 
About $31 


needed for increased capacity and 


billion. billion will be 
replacement of elementary and _ sec- 
ondary schools, including private and 
parochial classrooms. The rest will 
be for college and university con- 
struction, with an additional $2 bil- 
lion needed for dormitory and other 
student housing needs. 

The current backlog of needed hos- 
pital construction is $13.5 billion. 
Obsolescence and population growth 
in the next 10 years would require 
$7.5 billion more, or a total of $2] 
billion for civilian hospital needs. 


An additional $1 billion is esti 


mated for needed construction of 
health centers, clinics, and similar 


institutions. 


Air Conditioning Profits, 
Volume Seen Lower 
. «in 1955 than in 1954 
FoR THE air conditioning industry 
both volume and profits in 1955 may 
not be as great as in 1954, comments 
Cloud Wampler, chairman and presi 
dent of the Carrier Corp., reviewing 
the picture. “Because of inventories 
carried over from 1954, new orders 
received by manufacturers for pack- 
aged equipment, especially room ait 
conditioners, have not been as large, 
so far this year, as last,” he says. 
“And the same is true of shipments. 
“On the other hand, business has 
improved in the field of big air 
conditioning. Should normal weather 
conditions prevail this summer, the 
present year might well be better 
than 1954. But the probabilities are 
that both volume and profits will be 


somewhat lower.” 


Plastic Pipe Uniform 
Standards Being Set 

- «+ project widely supported 
DEVELOPMENT of national standards 
and uniform dimensions for plastic 


pipe has been initiated at the re- 





AN IDEA that appealed to us 


Association convention 
convenient and 
Take” message 


was the 


“Put and board 


a person simply writes the 


the clip. A reply may be 


written and the new 


efficient 


without red tape. 


vides an message 





Message Board Is Practical Idea 
£ 


the recent National District Heating 
in Chicago 


practical 


the entrance to the meeting room. 
To leave a note for another member. 
message 
on a slip of paper and clips it to 
the board at the right, then cha'ks 
the name of the addressee opposite 
promptly 
name entered 
on the board. Since members scan 
the board several times daily, it pro- 


center 
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JOHN (JACK) ZINK, vice-president 
and sales engineer of the John Zink 
Co., Tulsa, and director of the com- 
pany’s racing team, stands proudly by 
the winning car in the 500 mile In- 
dianapolis race. The car is owned by 
John Zink, president of the company 





quest of manufacturers, consumers. 
and technical societies, according to 
the American Standards Association. 

The project will establish a new 
Sectional Committee in the ASA to 
deal with tolerances, product mark- 


ings, and shop tests for plastic pipe. 


Electricity for Air Con- 


ditioning at White House 
- «+ is half of electric bill 
AIR CONDITIONING accounts for more 


than half of the White House’s 
$30,890 annual electric bill, accord- 
ing to Frank T. Gartside, assistant 
National 
Capital Parks. This was disclosed re- 


superintendent of the 


cently in published records of a 
House appropriation subcommittee’s 
1956 budget for 
maintenance and operation of the 


White House. 


A 400 ton central system was in- 


hearings on the 


stalled during the renovation and 


structural reinforcement program that 


was completed shortly before the 
Eisenhowers moved in. (See HPAC 
for February 1953 and June 1952.) 
Previously, separate packaged systems 
served each room or group of rooms 


where most needed. 


Houston Holds Title of 
‘“‘Most Air Conditioned”’ 

+ « « 0.271 tons per person 
THERE 1s 0.271 tons of air condi- 
tioning capacity installed in Houston 
for each person in that city, reports 
the Chamber of Commerce. Another 
Texas city, Dallas, ranks second with 
0.221 tons per person. The Wash- 
ington, D. C. 
Philadelphia’s is 0.112, according to 


figure is 0.113 and 


the same source. Both Philadelphia 
and Washington report more tonnage 
for commercial air conditioning than 
does Houston, however. 

Other air conditioning tonnage fig- 
ures per capita are: 

Atlanta 0.042 

Detroit . 0.090 

New York City 0.018 

Houston’s total air conditioning 
tonnage is 277,864. Of this figure, 
4930 installations 


are central commercial jobs using 


134,658 tons and 
electricity, 4502 jobs representing 
22.654 tons are central residential 
systems using electricity, and 107,509 
tons are represented by window 
units. In addition, just over 13,000 
tons are accounted for by gas-using 


installations. 


Would Prohibit Non-con- 
serving Air Conditioning 
... hits water demands 
AIR CONDITIONING CAN CREATE de- 
mands on a water distribution system 
which will require excessive invest- 
ments not otherwise required, accord- 
ing to C. Kelsey Mathews, principal 


“There is 23 times more energy in the earth’s 
nuclear reserve than in all its conventional fuels 
combined. One lb of processed uranium contains 
the energy value of 1300 tons of coal or 230,000 
gal of fuel oil.””—Atomic scientists’ report, West- 


inghouse Electric Corp. 


engineer of Burns & McDonnell, in 
an address before the recent national 
convention of the American Society 
of Civil Engineers. 

“The situation can be controlled by 
prohibition of non-conserving instal- 
lations by ordinance,” he said. “In 
the comparatively few cities which 
have observed the rapidly increasing 
demand for water for non-conserving 
ordinance or 


units, prohibiting 


changes in rate schedules have 


usually been put into effect. 


Recommend Standards for 
Room Air Conditioners 

. ++ for advertising, selling 
STANDARDS for advertising and selling 
room air conditioners have been rec- 
ommended by the Air-Conditioning 
and Refrigeration Institute and the 
National Better Business Bureau, ac- 
cording to the Institute. 

The 16 point program is the re- 
sult of more than a year of discus- 
sions between the two organizations. 
Nearly all manufacturers of room 
air conditioners and local Better Busi- 
ness Bureaus throughout the country 
were consulted. 

The purpose of the standards is to 
encourage and preserve dependability 
in advertising and selling room air 
conditioners. 

A major objective is the elimina- 
tion of public confusion about the 
cooling capacity of room air condi- 
tioners by providing a single ac- 
curate, authoritative method of ex- 
pressing such claims on a basis which 
can be readily verified. This will 
be done in terms of the Btu per hour 
capacity of the model as determined 
by a Standard established by the 
Air-Conditioning and Refrigeration 
Institute. This will apply for all 1956 
models, or later. In the meantime, 
any statement of cooling capacity 
expressed in terms of the Btu per 
hour capacity of a unit shall be ac- 
cording to its rating based on the 
ARI standard. 

The recommended standards de- 
fine a room air conditioner as in- 
cluding “a prime source of refrigera- 
tion and dehumidification and means 
for circulating and cleaning air,” al- 
though it may also include means for 
ventilating, heating, or performing 


other functions. 
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Classroom in Edwards Elementary School, Chesterfield, S. C. 
9 


sq 


$282.921 
ore S. C. Consulting 


ft 


Cc 


Everybody talks about 
rising School Building Costs.. 
this South Carolina Engineer 

did something about it 


land, financial and 
Architect: James & 
R. Durlach, Jr.. 
Chesterfield, 


. Cost (not including 
Heating cost $23,179 
Engineer: M 
Heating Contractor: M. W. Turnage, 


39,125 


Ht 
TH 


Total 


leg 

DuRant, 
Cc olumbia, 
Cc 
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SOME SCHOOL HEATING INSTALLA- 
TIONS ENGINEERED BY M. R. DURLACH 
USING WEBSTER WALVECTOR FOR TRU- 
PERIMETER HEATING 
Architect 
Scott’s Branch School 
Summerton, S. C. 


Robert Smalls High School 
Beaufort, S Heyward S. Singley 
Newberry County High School 
Newberry, S. C. 
Wheeler Hill School 
Columbia, S. C. 


James & DuRant 


Irvine B. Leslie 


James B. Urquhart 
& Alex A. Dickson 
North Augusta Senior High School 

North Augusta, S. C. Scroggs & Ewing 


Macedonia School 
Blackville, S. C. Lafaye, Fair, Lafaye 
& Assocs. 

Hopkins High School 
Hopkins, $. C 


Bowman Elementary School 
Bowman, S. C. J. W 
Pelion Elementary & High School 
Pelion, S. cs Jesse W Wessinger 
Marshall Primary School 
Belton, S. C 
Manning Training School 
Manning, S. C. James & DuRant 
Chesterfield Elementary School 
Chesterfield, S. C. James & DuRant 


William Stork, Jr 


Inabinet, Jr. 


Ledbetter & Earle 
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M. R. Durlach brings real comfort heating 


to schools in the south, without costly frills 
M. R. Durlach, Jr., Columbia, S. C. has used 


Tru-Perimeter Heating in more than 30 new South 
Carolina schools since 1952... stayed within modest 
budgets . . . provided maximum heating comfort. 


Webster Walvector, mounted along exposed walls 
warms air in the room; warms floors and inside sur- 
face of outside walls; provides heating comfort 
everywhere — clean, gentle, even warmth . . . draft- 
free comfort with window ventilation little 
temperature difference from floor to ceiling 
Minimum piping, fewer risers, no hung ceilings o1 
furred columns to conceal piping. And simplicity of 
design assures future low maintenance cost 


Call the Webster Representative for literature 
write us. 


OI 
Address Dept. HP-7 
WARREN WEBSTER & COMPANY 


Camden 5, N. J. : : Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


CD) ola lth 
WALVECTOR 


For Steam or Hot Water Heating 
Webster Hydro-Heat Baseboard; 
Convector Radiation; Heating and 


Process Steam Specialties; Moderator Con- 
trols for Steam Heating and controls for hot 
water heating; Steam, water and gas Unit 
Heaters. Data on request. 
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These three pic Freon coolers, located in the basement, protrude Fifth floor installation shown here conditions upper floors. Third 


through brick wall to save space. floor chillers serve cooling tunnels. 


for perfect candy kitchen weather 
LOFT’S USES p-k COOLERS 


Schwerin Air Conditioning Corp. specified Chrysler Airtemp Units 
with pk chillers to keep Loft’s 8-story Long Island candy kitchen at 
just the right temperature and humidity for candy perfection. 


Offices: 101 Park Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities 
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You’ve seen soft, sticky, unappetizing 
candy you wouldn’t want to eat. But you 
won't see it at Loft’s. This big Eastern 
candy manufacturer has an unusual abil- 
ity for maintaining the highest standards 
of quality ‘buy-appeal’. And one impor- 
tant reason is its thorough-going air con- 
ditioning system employing Chrysler 
Airtemp units and six p-k dry expansion 
Freon coolers, engineered and installed 
by Schwerin Air Conditioning Corp., 
New York. 


At Loft’s both humidity and tempera- 
ture must be rigidly controlled, for when 
humidity gets out of hand, candy is un- 
saleable. 


So the reheating principle is used to 
cool the air, and “wring” it to the proper 
humidity. “Two-circuit” type p-l Freon 
coolers which chill a glycol solution are 
located in the basement and the third 
and fifth floors, to serve nearby areas. 
Air from conditioned areas passes around 


coils chilled by the glycol solution and 
air temperature is reduced some 25°F. 
to 43°F. A water spray cleans the air, and 
increases its humidity to 97%. Then the 
air is circulated around heating coils 
where its temperature is raised to 60°F. 
and humidity reduced to 51%-—just the 
right “weather” for perfect candy-making. 

The six p-le Freon coolers are auto- 
matically controlled; operation is simple. 
Because the coolers are enclosed, the 
Loft system is a clean system. Compact 
p-« Freon coolers require minimum floor 
space, minimum insulation. 

If you, like Loft’s, have a tough “in- 
door weather” problem, pk heat ex- 
change specialists would be glad to assist. 
More than likely they’ll have answers to 
your particular questions. Write today 
for illustrated literature and engineering 
suggestions. 

The Patterson-Kelley Co., Inc., 770 
Burson Street, East Stroudsburg, .Pa. 


PATTERSON-KELLEY 


Heating, Piping & Air Conditioning, July 1955 








“OPEN FOR DISCUSSION” j LI |i 


© WE FOLLOW HERE each 


society meetings of providing an 


month the practice at 


“open for discussion” 


j 


pertod, 


engineering 


You 


are urged to take part. Just address your comments to the Editors 


Heating, Piping & Air Conditioning, 6 N. Michigan Ave.. 


Article on How Piping Has Met Indus- 
try’s Challenges Is Morale Builder 

THE HISTORICAL PERSPECTIVE presented in G. W. 
Hauck’s article, Centennial Marks Piping Progress, in 
the June HPAC, is a morale builder for those who 
have been serving in the piping industry for some 
time, and should be an inspiration for anyone who 
has entered the piping industry recently. 

It is, indeed, gratifying that piping has met the 
challenge of exacting demands imposed by various 
industries in which it constitutes what the circulatory 
system is in an organism. And glimpsing into the 
future, it can be confidently said: “There will be no 
hardening of arteries.” 

W. A. Pam 
Vice President, 
Midwest Piping Co., Inc. 

Assembling Weather Data To Make 

Air Conditioning Design Easier 

Recarpinc I. A. Naman’s comments last month on my 
article, Weather’s Effect on 
(May HPAC), he is entirely correct in his assumption 


{ir Conditioning Load 


that more than one set of design conditions are some- 
times necessary, depending upon the type of job and 
application of the system. 

It is with this view in mind that the Technical Ad- 
visory Committee of the ASHAE on Weather Data, of 
which I am chairman, is attempting to assemble data 
from which a consulting engineer can evaluate in 
terms of probability of occurrence and, therefore, se- 
lect any design temperature which he, as the engi- 
neer, would feel to be the correct condition. 

The first of a series of such data, which consists 
bulb temperatures, is expected to be 
submission to ASHAE by the January 


of winter dry 
completed for 
1956 meeting. 
Joun Everetts, Jr. 

Consulting Engineer 

Charles S. Leopold 


Warm Air Panel-Convection Controls 
Ventilation, Temperature Closely 
REFERRING TO THE ARTICLE, Warm Air Floor Panel- 
Convection Combined to Heat New School, by G. L. 
Gendler, in the December 1954 HPAC. I would like 
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Chicago 2. 


to add the following to my comments which were 
published in the June HPAC. 

The system described in Mr. Gendler’s article has 
the advantage over straight floor panel heating in that 
it combines controlled ventilation with heating. With 
straight floor panel heating either forced hot wate 


or closed-circuit warm air additional provisions 
must be made for introducing and tempering ventila- 
tion air (a substantial item of both first cost and 
maintenance ). 

With only about one-third of the required heat be- 
ing supplied by the panel heating effect of the moder- 
ately warm floor, the room air temperature is more 
easily controlled during the critical periods of wide 
heat demand 
weather changes. A 30 by 
a slab floor only 4 in. thick has 300 cu ft of concrete 
in the floor. At 135 lb per cu ft, this floor contains 


10,000 Ib of concrete. Assuming 0.19 Btu per lb as 


variations in due to sudden outdoor 


30 ft classroom which has 


the specific heat of concrete, it becomes evident that 
the heat content of the floor is substantially less. Also, 
the room air temperature control will probably be 
less troublesome when 65 percent of the room heat 
requirement is provided by directly-delivered con- 
vection air and only 35 percent by the panel heating 
effect of the slab. 
Guy VOORHEES 
Technical Secretary (Application Engineering) 
National Warm Air 
Conditioning Association 


Heating & Air 


Ventilation Is Most Important Feature 
of Floor Panel-Convection System 

[ WOULD LIKE TO REPLY to A. L. Wales’ comment in 
the June HPAC on my article, Warm Air Floor Panel- 
Convection Combined to Heat New School, in the De- 
cember 1954 HPAC. 

He states that for approximately the same initial 
cost a quality forced hot water panel system could be 
installed which would overcome the problems of heating 
school buildings built on concrete slabs. This is essen- 
tially true. However, the main point which Mr. Wales 
apparently missed was that the warm air floor panel 
convection heating system provides ventilation, which 
we have found, after a year’s operation, to be the most 


important feature of the system. 





For approximately the same cost as a heating system, 
you have both the heating and ventilating system. 

We are planning similar systems to the one de- 
scribed in the article, but using hot water heating 
boilers and fan and coil units instead of warm air 
furnaces. We have found there is very little difference 
in maintenance. 

G. L. GENDLER 
Consulting Engineer 


Humidifying Air for Small Test Lab 
Avoids Condensation Problems 

] WOULD LIKE to comment on the article, Controlling 
Air Conditions in a Very Small Test Lab, by Robert 
Greenwald, in the December 1954 HPAC. 

Mr. Greenwald’s description of the air conditioning 
system in the small Fostoria laboratory parallels our 
experience in similar compact laboratories. I wish 
to commend especially the use of the perforated ceiling 
for introduction and diffusion of the relatively tre- 
mendous air volume. 

Our experience suggests that when steam injection 
for humidification is made directly into an air stream 
at 50 F, there will probably be troublesome condensa- 
tion that might saturate the perforated ceiling. We 
would do the humidifying after the air enters the 
room where — if water appears — it can be disposed 
of without embarrassment. 

SAMUEL R. Lewis 
Samuel R. Lewis and Associates 
Consulting Mechanical Engineers 


Forced Draft Seen Better Than Induced 
Draft for Packaged Automatic Boilers 
I ENJOYED READING THE ARTICLE, Forced or Induced 
Draft, in the May HPAC, discussing the merits of 
forced and induced draft arrangements on heating 
boilers. We feel that forced draft is the better arrange- 
ment, certainly on the modified Scotch Marine boiler 
design, the basis for a packaged automatic boiler. 

One incontrovertible argument against induced 
draft is the fact that most packaged automatic boilers 
employ forced draft arrangements. Induced draft ar- 
rangements are most vulnerable in three general areas: 

Fan Maintenance. Induced draft blowers handle high 
temperature combustion gases. The draft wheel must 
be kept clean since any deposits on the blades from 
incomplete combustion will reduce air capacity and 
cause objectionable vibration from an unbalanced 
wheel. Specially cooled bearings must be provided 
because of the high temperatures involved. Entrained 
products of combustion further complicate bearing 
maintenance for induced draft blowers. The forced 
draft blower handles clean room temperature air at 
all times. 

Air Volumes Uncontrolled. Induced draft blowers 
handle widely varying volumes of combustion air for 
the burner, depending on the temperature of the com- 
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bustion gases. Since a blower is a volume-pumping 
device, more air is drawn into the combustion space 
during startup and during low-fire periods when flue 
gas temperatures are lower. There is thus no real con- 
trol of combustion air. With forced draft, combustion 
air is constantly introduced in predetermined quantity 
right at the burner. A higher CO, can be consistently 
maintained at all output rates. Also, power require- 
ments are lower. 

Leaky Settings Undetected. Induced draft permits 
undetected leaks in the boiler settings since the com- 
bustion space is under negative pressure. Such leaks 
upset combustion efficiency and cleanliness and may 
be dangerously unsafe. Air is thus introduced at 
various points rather than at the burner, where com- 
bustion air is required. Since the stack is under posi- 
tive pressure with either induced or forced draft, the 
possibility of combustion gases leaking into the boiler 
room is present no less with induced draft than with 
forced draft. With forced draft, sooting appears 
around any boiler setting leaks and can be im- 
mediately corrected. 

S. D. DisteELHors1 
Sales Promotion Manager 
Orr & Sembower, Inc. 


Author Was Associated with Piping Co. 
When He Submitted Article on Piping 
IN MY ARTICLE, Try These Rules for Easy U Bend De- 
sign, which appeared in the April HPAC, it should 
have been noted that at the time I submitted the article 
for publication I was associated with Midwest Piping 
Co., Inc., and that the results given in the article 
were developed during the course of my duties with 
that company. The photograph which illustrated the 
article was provided from the files of Midwest Piping 
Co. and shows a U bend made by this company. 
Joun E. Brock 
Professor of Mechanical Engineering 
U. S. Naval Postgraduate School 


Author Explains ‘‘Croton,’’ a Term for 
Service Water Connection in New York 
REGARDING THE WORD “CROTON” in my article, Central 
Heating Installations Yield Profit in Fourth Year, in 
the May HPAC (line 3 of Table 2), the word is a 


term for a service water connection. Actually, it stems 


from before the days of high pressure water supply, 
when buildings in New York city had to depend on 
the Croton reservoir and the force of gravity to get 
water to the upper stories of buildings. (The reservoir 
is on the Croton river, about 35 miles north of the 
city, and still forms an important part of the city 
water supply.) The fitting which was used to connect 
the water supply from risers to fixtures on upper 
floors was called a croton fitting. 
Norman C. Curtin 
Consulting Fuels Engineer 
Anthracite Information Bureau 
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~ NOSNOW 


that’s Panel Heated with 
Revere Copper Water Tube 


Huge strides are being made by this method 
of snow removal. No wonder, shoveling 
and accidents due to snowy walks are elim- 
inated . . . while the time and labor saved 
pays for the installation in short order. 


That's why you'll find snow melting panels 
also being used on driveways, loading plat- 
forms, entrance aprons, service stations, 
pedestrian ramps at railroad stations, air- 
ports and similar spots. One application 
which bears special mention is the use of 
coils in garages. They quickly melt the snow 
on cars, keep floors dry as well as keep the 
repair shop floors warm so mechanics can 
lie right on the bare concrete in comfort. 

And when you make the panels of Revere 
Copper Water Tube you have these added 
advantages: Copper can be bent to conform 
to the terrain. Bendability permits use of 
sinuous coils, while the 60-foot lengths of 
tube mean fewer fittings which, when joined 
by solder means joints that stay tight. Copper 
tube cannot rust, rot or deteriorate. That's 
why, on the inside, full flow and low fric- 
tional resistance are maintained throughout 
its long life. While external moisture will 
not harm it from the outside. 

Keep ahead of the parade. Recommend 
Panel Heating for snow removal. Revere’s 
Technical Advisory Service will be glad to 
help you in the proper application of Revere 
Copper Tube in working up your plans. 


FREE! instructive 16mm Full Color Motion Picture, 
“The ABC of Radiant Panel Heating."’ Write 
Advertising Department for details. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and 
Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, Calif; 
New Bedford, Mass.; Newport, Ark.; Rome, N.Y. 

Sales Offices in Principal Cities, Distributors Everywhere. 





LOWER SECTION OF PHOTOGRAPH shows how 
rusting Revere Copper Tube was imbedded in concrete slat 
Top section of photo shows same walk under actu now 
nditions. Note bends. Think of all the joints necessary 
had ferrous pipe been used. And think, too, of what seepage 
raolaMmeeloM ie Matiiicl>)(-Muleli-islell Mma (oll Marit iielile): sed on each 
supply and return line to the coils from the mains. This pri 
vides flexibility in the take-offs from the mains, which have 
the slab, to allow for vement due t 
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THis New VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


No longer is it necessary for the Engineer to accept a vacuum heating 
pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon request. 














Increased air capacity 
induces rapid system 
response without 


wasteful overheating. 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitting addition of 
radiation without changing 
basic pump installation. 


Low, low, 


return line connection. 
































ENGINEERING COMPANY 
438 WILSON, SO. NORWALK, CONN. 


NASH 
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1 PIPE FABRICATION SHOP at the jobsite is the scene of one of the largest and most im- 
portant operations in the construction of the Portsmouth Area plant 


HPAC VISITS PORTSMOUTH AEC 


PROJECT 





Piping the Atom 


..- requires mammoth installation 


More than 1200 miles of piping and over 
1000 miles of copper tubing are going into 
the huge $11/, billion gaseous diffusion 
plant at Portsmouth, Ohio. With construc- 
tion still in progress after three years of 
work, over 100,000 individual piping as- 
semblies and 225,000 pipe hanger assem- 
blies have been fabricated. All piping is 
welded. 

To join the crew of 6000 pipefitters and 
welders, welders must pass rigid qualifi- 
cations tests, for which 80 booths are used. 
Fourteen new special welding techniques 
had to be developed to meet tightness and 
cleanliness specifications. 

As each production unit is completed, it 
goes ‘‘on-stream’’ and begins the separa- 
tion process for fissionable materials. Enor- 
mous volumes of gases must be re-cycled in 
several thousand stages in order to produce 
concentrated Uranium-235. The whole proc- 
ess depends upon piping. 
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for process and control 


SOME OF THE LARGEST industrial 
buildings in the world are those in 
the gaseous diffusion plant at the 
Portsmouth Atomic Energy Project, 
Pike County. Ohio. Here, immeasur- 
ably tiny particles of matter in mass 
quantities are produced. The pro- 
duction job is that of separating the 
two principal kinds of atoms found 
in normal uranium Uranium-235 
and Uranium-238. Natural uranium 
contains only one atom of U-235 
to 140 atoms of U-238. 

U-235, useful as an atomic weapon 
component or as a fuel in nuclear 
reactors. has been separated by the 
gaseous diffusion process in plants 
whose original units were built in 
deep secrecy during World War II 
at Oak Ridge, Tenn. 

The purpose of the plant is large- 


scale separation of the uranium iso- 
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ess of all pipe and 


tubing. Wire-brushing, hot baths to remove grease, and capping and sealing ends of pipes, 


tubes, and assemblies are among others used 


tope 235 from a chemical compound 
of uranium by the process of gaseous 
diffusion through porous barriers. 
These 


pressure head of 15 psi, contain bil- 


barriers must withstand a 
lions of holes smaller than two-mil- 
lionths of an inch which cannot be 
enlarged or plugged up as a result 
of corrosion or dust coming from 
elsewhere in the system, and must 
be amenable to manufacture in large 
quantities and in uniform quality. 
The separation process involves 
several thousand stages, in each of 
which a portion of the gas ura- 


diffuses 


through the porous barriers and be- 


nium hexafluoride (UF, ) 


comes enriched in U-235. The en- 
riched product is then sent on to 
the next higher stage for further con- 
centration. The impoverished portion 
is re-pressured and re-cycled through 
the next lowest stage. The total vol- 
ume of gas re-cycled is enormous - 

over 1,000,000 times the volume of 
the enriched gas. In passing through 
several thousand stages, the U-235 


is gradually concentrated. 


Corrosion, Wear Are Abnormal 


At the time Oak Ridge was com- 
menced, no similar plant had ever 
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before been contemplated. Essential 
tolerances and complexities were 
such that many advisors considered 
the plant impossible to build, and 
many more felt that even if built 
it would not work. Problems were 
encountered that called for excur- 


sions into the unknown far beyond 


any accepted method of design and 


construction. Development of some 
of the materials and equipment used 
in the plant was not successfully 
construction 


completed until after 


was well under way. In addition 


to its normal physical properties, 
equipment had to be selected on the 
basis of abnormal and unprecedented 
corrosion and wear conditions. Al- 
lowances also had to be made for 
changes in the fiber stress in certain 


metals. 


Miles of Piping Installed 


The gaseous diffusion process for 
separating U-235 and U-238 depends 
upon piping to convey the gas from 
one stage to the next and also to 
control it. This required the installa- 
tion of many miles of piping. Be- 
cause of the highly corrosive nature 
of the uranium gases, all steel piping 
conveying them has a lining of pure 


nickel from 0.003 to 0.005 in. in 
thickness. 

So important was the problem of 
welded 


producing joints to meet 


tightness and cleanliness specifica- 
tions that it was necessary to develop 
14 new special welding techniques. 
Installation of piping for the main 
process buildings exceeds anything 
of this type ever before constructed. 
Millions of feet of copper tubing are 
installed in the instrumentation sys- 
tem. The successful operation of such 
a plant is dependent largely upon 
the reliability of the 


The control must be precise in order 


instruments. 


that losses along the way do not 
make the process too expensive and 


impractical. 


Develop New Techniques 


Among the new techniques needed 
for the operation of the plant, stage 
compressors were developed to deliver 
at velocities greater than the speed 
of sound. It has been estimated that 
the time spent in research, develop- 
ment and the original design of these 
totals 260,000 


hours, or the equivalent of one engi- 


compressors alone 


neer working 40 hours per week for 


125 years. A new improved type of 
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3 WELDER TEST BOOTHS accommodate 80 welders, whose work on 
small pieces of metal is tested for quality and strength in the weld testing 
laboratory. There are 16 different tests given 


mass spectrometer for isotopic assay 
and an electronic device called the 
“leak detector,” which is remarkably 
sensitive, play an important part in 
insuring that all piping and equip- 
ment of the gaseous diffusion plant 
are vacuum tight. Industry eventu- 
ally may reap rich rewards from 
technical advancements made _ in 
these and other fields. 

It is anticipated that a demand 
of 1.8 million kw of power will be 
required to operate the completed 
AEC Portsmouth Area plant. Two 
new steam generating plants are 
being constructed in the Ohio River 
Valley, with a total capacity of 2.2 
million kw, to supply this new AEC 
facility. One is near Gallipolis, Ohio, 
and the other is near Madison, Ind. 
When in full operation, the two power 
plants will provide a total of 15 
billion kwhr annually. This is roughly 
two-thirds of the electric power con- 


sumption of the state of Ohio. 


Build Portsmouth in 4 Years 


Construction of the plant, which 
began in 1952, is expected to take 
about four years. It will have taken 
120 million man hours to finish the 
project, enough to keep one man on 


a 40 hour week busy for 57,692 years. 
The plant is so designed that it goes 
into operation in units. As one pro- 
duction unit is completed, it is 
turned over to the operating con- 
tractor and goes “on-stream.” Sub- 
sequent units are picked up on-stream 
as they are completed. 

Before the mammoth project is 
completed, thousands of workers will 
have taken part in its construction. 
Approximately 22,500 workers were 
on the site at the peak of construc- 
tion, and about 6000 of these were 
pipefitters and welders. When the 
plant is completed, between 3000 and 
1000 workers will be 


operating personnel. 


required as 


The floor area of the permanent 
buildings of the plant will total about 
9 million sq ft, or approximately 
210 acres. An additional 1.2 million 
sq ft of floor space will be included 
in temporary buildings. 

Material and equipment to be 
utilized in the new plant is valued 
at $690 


87,000 instruments. 


million and will include 

When the plant is completed, it 
will require a permanent water sup- 
ply of 40 million gal per day. Dur- 
ing construction, 2 to 3 million gal 


of water per day is needed. 
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Other 
the plant 


requirements in building 

include 595 miles of 
piping, nickel-plated on the inside, 
600,000 


feet of welding on that type of pipe; 


and approximately lineal 
650 miles of pipe for auxiliary func- 
tions and utilities, with 300,000 lineal 
feet of welding for that pipe; and 
1065 miles of copper tubing, with all 
joints silver brazed. 


Piping Is Vital Link 


One of the largest and most im- 
portant single operations in the con- 
struction work being done is the 
fabrication and assembly of the thou- 
sands of feet of piping for installa- 
tion in the huge process structures. 

All offsite fabricated process gas 
pipe is received capped and sealed 
to prevent dust and other foreign 
material from entering during ship- 
ment and storage until the pipe is 
required for installation. It is then 
sent to the pipe fabrication shop, if 
necessary, and then combined with 
assemblies fabricated in the fabrica- 
tion shop to form a specific erection 
package. 

After final checking, the various 
packages are moved to the various 
buildings for installation by the pipe- 
fitters and welders. Approximately 
100,000 individual piping assemblies 
were fabricated by the Jobsite Fab- 
rication Shop prior to January 1, 
1955. In addition to this, over 225,- 
000 pipe hanger assemblies were 
completed in the same period. 

Copper tubing is used for all in- 
strument lines. Tube assemblies are 
also made up in the Fabrication Shop. 
All joints are made with silver 
solder, and to insure cleanliness all 
lines are purged with argon or ni- 
trogen. Before fabrication, the tubing 
is straightened by stretching on a 
draw bench. 

Pipe assemblies fabricated on site 
are subjected to various cleaning 
methods. One technique involves 
sandblasting and/or wire-brushing. 
Process pipe treatment for removal 
of grease and other contaminants in- 
side each assembly is a hot bath of 
trichloroethylene, dilute acid, or alka- 
line solution. The assemblies are then 


sent through a rinse tank of 200 F 
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treated water, dried, capped, and 
sealed, at which time they are ready 
to be installed in the system. Clean- 
liness is most essential, and this 
thought prevails throughout the en 


tire operation. 


All Pipe Is Welded 


Every weld in the plant must be 
perfect. To control the quality of 
welds, every welder must pass a rigid 
test for qualification in the weld test 
laboratory. To insure that every weld 
is a perfect one, the piping sub- 
contractor operates his own labora- 
tory, which he set up. 

A welder’s own statement of his 
experience and what he can do with 
a torch is not enough. He must prove 
his ability under test. Even veteran 
welders who have worked on other 
atomic installations must pass the 
test before being assigned on the 
Portsmouth project. 

Experienced welders who have 
worked all over the nation declare the 
Portsmouth Area testing lab is the 
most outstanding in the welding in- 
dustry. There are many types of 
welders in the business, but not many 
possess the ability to pass the test 
on the first try. However, about 78 
percent of the applicants finally do 
pass the test. In the early stages of 
plant construction, the average was 
about 30 percent. 

In applying for a job, the welder 
fills out an application listing his 
welding experience. It is studied, and 
it is determined what type of welding 
the applicant is best qualified for. 
There are 16 different welding tests 
in all. 

To pass all the tests, a welder must 
successfully weld carbon steel, stain- 
less steel, monel metal, aluminum, 
and various other metals and alloys. 
He must also be able to do silver 
brazing. Heliarc, electric arc, and 
acetylene welding processes are used. 
Qualifying is done on the exact metals 
which are used in the plant con- 
struction. 

The test lab has 80 booths for 
welding tests. Each is equipped with 


jigs to place the section to be welded 


in required positions. At the plant, 


welders work on pipe from 1 in. 


94 


in diameter all the way up to 72 in. 

Each welder is given a number 
which is stamped on his test speci- 
mens. After he completes a_ weld, 
it is passed along to the lab where 
it is tested for strength and quality. 
The specimens are called “coupons.” 
Every coupon prepared by a welder 
is kept on file for future reference. 
The welder carries his number at all 
times after he is assigned to the proj- 
ect, and it is used to stamp his 
identification on every weld he makes 
in the plant. 


Welding Procedure Detailed 


The welding and stenciling pro- 
cedure details for the project are 
siven below: 

1) All welded joints must be made 
using a minimum of three passes. 
Cover pass should exceed the width 
of “Vee,” 1% in. on each side, with 
1/16 in. minimum and 14 in. maxi- 
mum reinforcement. (Crown) 

2) All welding must conform to 
specifications in accordance with 
which the 
test was made. 

3) All fit-ups must be checked for 


cleanliness and root opening by au- 


operator's qualification 


thorized personnel prior to welding. 
In addition to the above, process gas 
pipe and equipment must be checked 
for nickel plating. 

4) All paint, rust and grease must 
be removed from weld area before 
welding. 

5) All defects such as pin holes, 
undercutting, and slag _ inclusions 
must be removed and the entire weld 
wire brushed before any succeeding 
pass can be started. 

6) After completion, all welds will 
be wire brushed clean, suitable for 
inspection, and under no circum- 
stances will a weld be peened or 
hammered for any reason. 

7) On all welds where a chill ring 
is required, the stringer must not 
burn through. Any _ burn-through 
must be reported to the supervisor, 
so that a new chill ring can be 
installed. 

8) Pipe 4 in. in diameter and 
under cannot be flame cut except 


by special permission. Flame heat 


must not be applied to any pipe 
at any time. 

9) To properly identify each weld, 
the operator must stencil the cover 
pass as indicated below. 

a) Pipe 12 in. diameter or over. 
stencil quarter points. (Four places) 

b) Pipe 4 in. diameter to 10 in. 
diameter, stencil opposite sides. (Two 
places) 

c) Pipe under 4 in. in diameter 
stencil one place only. 

d) All structural welds must be 
stenciled at an obvious place or 
places by any craftsmen making 
welds on permanent steel. 

e) Silver brazing of instrumenta- 
tion copper tubing or dissimilar met- 
als must be stenciled as directed 
by field inspectors. 

10) To properly identify a single 
different 


each operator must block in each 


weld made by operators, 
stencil beside the weld, indicating for 
which pass he is responsible. 

For the acetylene booths, a new 
system of central acetylene distribu- 
tion has been installed. Acetylene is 
piped to each booth from a central 
supply point, eliminating the work 
caused by tank exchanges. 

Approximately 1200 welders were 


required at the project’s peak. 


24 Million Cfm Air Moved 


In order to keep the chemical proc- 
ess lines and equipment up to rea- 
sonable operating temperatures, they 
are enclosed with 4 million sq ft of 
insulated panels. To prevent infil- 
tration of dust or process gas into 
operating areas, the buildings are 
ventilated and kept under a positive 
pressure with 24 million cfm of fil- 
tered outdoor air. Five hundred 
large fans are used in ventilation, 
together with 14 million lb of sheet 
metal duct. To assure against leakage 
at sheet metal joints, 220 miles of 
caulking is installed. 

The name of the piping subcontrac- 
tor for this huge job is withheld by 
request. The ventilation and sheet 
metal subcontractor is George Koch 
Sons, Inc. The general contractor is 
Peter Kiewit Sons’ Co., and the op- 
erating contractor is the Goodyear 
Atomic Corp. 
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District Heating Steps Up Cooling Load 


By John F. Collins, Jr. 


Secretary-Treasurer, 


National District Heating Association 


© Greater demand for summer steam, due to the jet-paced 
growth of air conditioning and the current surge in office 
building construction, challenges members of the NDHA at 
Chicago meeting. Other subjects covered in more than 30 
technical reports and papers were: sales development of 
district heating services, the need of more effective promo- 
tion of district heating, the continuing need of improved 
utilization of steam, and statistics reflecting the over-all 


growth of services by member companies during the past 


year. 


WITH STEAM AND ELECTRIC UTILITIES 
facing the phenomenon of summer 
winter 

16th 


annual meeting of the National Dis- 


surpassing 
the 


electrical loads 


peaks, representatives at 
trict Heating Association in Chicago 
girded to meet the increasing de- 
mand for summer steam for air con- 
ditioning. 

Most of the new office buildings 
will re- 


constructed in Manhattan 


quire steam for air conditioning, 


said Robert D. Martin, general man- 
ager, steam service operations, Con- 


York. 


solidated Edison Co. of New 


National 


Association’s ait 


Ine. As chairman of the 
District 


conditioning committee, he gave some 


Heating 


surprising facts and figures regard- 
ing the impact of air conditioning 
on the electric and steam loads of 
his company. 
By 1959, he 


partment may 


said, the steam de- 
be using all the low 
cost steam which can be spared by 
the electric department on hot sum- 
mer days. With office building con- 
struction still surging upward, he 
estimates that the steam department 


will add air conditioning customers 
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requiring 94,000 tons of refrigera- 
tion in the From 


9700 


next five years. 
1948, the contracted 
73.000 


tons in 


load has grown to tons in 
1954. 

Loads of this type have been con- 
nected to the steam systems in four 


other cities, also. 


effect of air con- 
load, Mr. 


clear hot 


Regarding the 
electri 
with 


ditioning on the 
Martin that, 
weather, 1955 
load 


below the 


said 
their 


electri 


summer maxi- 


mum would be about 


180 megawatts winte! 


maximum. However. should a thun- 


derstorm occur on a hot day, the 
additional lighting load could raise 
the summer maximum above the 
winter peak. 


The 


increase, it 


load 
is estimated, at an aver- 
200 


summer maximum will 


age annual rate of over mega- 
watts, compared to an increase of 
100 megawatts in winter, so that in 
1959 the summer peak will exceed 
the winter peak by 250 megawatts 


on a clear hot day. 





Tr 


BETWEEN SESSIONS Stanley L. 


individual office temperature control reduced steam 
consumption in Detroit's Buhl building 


It appears likely, he said, that the 
air conditioning load which will be 
added in the next two or three years 
will be considerably larger than the 
average predicted for each of the 
next five years. By 1975, when the 
air conditioning growth slows up, 
the summer peak will exceed the 
1100 22 


winter by megawatts, or 


percent. 


Introduce New Booklet 


A new booklet, Air Conditioning 
Guide for Office Buildings, copy- 
righted by the Building Owners’ and 
Philadel- 


phia and prepared by a joint com- 


Managers’ Association of 
mittee of that organization and the 
Electrical Association of Philadelphia, 
of which Wirt S. Scott of NDHA’s 
committee is a member, was intro- 
duced. The 24 page booklet contains 
much information a building owner 
should have in the preliminary stages 


of deciding on an air conditioning 


system. [Ed. note: Tables from this 


booklet comparing three basic air 
conditioning systems for office build- 
ings were published as the Data 
Sheet in the May HPAC. Tables 
showing amortization and operating 


costs were given in the June HPAC. | 


Absorption Chillers Advanced 


Improvements made in absorption 


refrigerating machines were de- 


96 


Furber (right) 
explains to D. W. Loucks and C. W. Signor how 


POST SESSION GATHERING of (left to right) 
Leo F. Collins, past president, Albert F. Metzger, 
general chairman of the meeting, and John F. Col- 


lins, Jr., secretary-treasurer of the NDHA, dis- 


cusses demand for steam for air conditioning 


scribed by Victor Cole. of the Car- 
rier Corp. He said that the new ma- 
chines essentially of the package 
type are quiet, and that the 
changes which make them so have 
permitted the reduction of the motor 
on the solution pump from 25 hp to 
714 hp. No time is required now to 
start the machines, which may be 
done even by time clock. The units, he 
claimed, are now competitive in ini- 
tial cost with electric equipment. 

A new package control for appli- 
cation on absorption water chilling 
equipment was described by W. J. 
Hoeing, of Servel, Inc. The new con- 
trol will not be incorporated in the 
absorption unit until it has been care- 
fully field tested. 


New Building Has Two Systems 


In the closing paper on the air 
program, Edward L., 
Schulz, executive of John W. Gal- 


breath and Co. 


conditioning 


a firm engaging 
in construction and operation of 
large commercial office buildings for 
selected, long-term tenants de- 
scribed the design features of the 
1000 ton steam operated air con- 
ditioning system at the new Socony 
Mobil building in New York. 

The 42 story building 
1,300,000 sq ft of rentable area. Be- 


cause of a severe setback above the 


contains 


14th floor, it might be considered 


a 14 story block 


as two buildings 


Heating, 


type building below and a 28 


tower section above. The air 
ditioning systems are separate. 

For the block type section, turbine 
driven centrifugal refrigeration com- 
pressors are in the subbasement, and 
the air handling equipment is on 
the eighth floor. Absorption refrig- 
eration units for the tower section 
are in the penthouse. These receive 
their steam supply from a_ bleeder 
connection on one of the turbines 
driving a 1000 ton centrifugal in the 
subbasement. 

It is said that the selection of a 
split system saved $25,000 in steel, 
$45,000 on condensers, $12,500 in 
excavation, and $50,000 in chilled 
water risers. 

The winter steam demand is esti- 
68.500 Ib per hr, and the 


summer demand at 64,400 lb per hr. 


mated at 


Reports Sales Development 


In his paper for the sales develop- 
Robert L. Fitz- 


general 


ment committee, 


gerald, vice-president and 
manager of the Duluth Steam Corp.. 
told of the start and expansion in 


Rice Lake, Wis., 


steam utility, something rare in re- 


of a new district 
cent years. 
The Rice 


with a very 


Lake 


modern creamery and 


Creamery Co., 


a large boiler plant near the center 
of the city, has its greatest steam 


demand in the summer months when 
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Fuel savings of 20 percent were obtained by installing 
individual office temperature control in a Detroit building 


the creamery business is at its peak. 
During the winter months the boiler 
capacity formerly was only partially 
used, but five or six years ago the 
creamery installed several hundred 
feet of underground steam line and 
began selling steam to a small num- 
ber of heating customers. This proved 
to be a satisfactory arrangement for 
all. 

Two years ago the city contracted 
with the creamery to supply steam 
to a new high school, then in the 
planning stage. The creamery and 
others organized the Rice Lake Steam 
Corp., which now buys steam from 
the creamery at the boiler room and 
sells it to the high school about a 
mile away and to others enroute. 

The School Board, realizing that 
it could use steam service to advan- 
tage at other buildings a thought 
which was also in the minds of of- 
ficials of commercial establishments, 
including two other creameries 
contracted for steam for both heat- 
ing and industrial purposes; so 114 
miles of additional line had to be 
constructed. 

The creamery plant contains two 
water tube boilers, each of 25,000 
lb per hr capacity. 

The underground steam lines are 
insulated with double-thickness glass 
fiber insulation, with a waterproof, 
tar-felt jacket protected by a 4 in. 
solid-pour envelope. The 4 in. and 
5 in. mains cost only $11.23 per 
ft to install. 

Perhaps there are many _ indus- 
tries with summer peaks that could 
sell their spare steam in winter to 
advantage. 


Commends District Heating 


The vice-president of the Buhl 
Land Co., of Detroit, Ralph E. 
Thomas, a consultant on new build- 
ing design and a trouble shooter in 
old buildings for the National As- 
sociation of Building Owners and 
Managers, as well as a district heat- 
ing customer himself, came to the 
meeting at the request of James W. 


Heaton of the Philadelphia Electric 
Co., chairman of the sales develop- 
ment committee, to offer the group 
some constructive criticism from the 
customer's viewpoint. 

He first commended the industry 
for giving its customers “know how” 
information free, whereas other in- 
dustries charge for it. 

He said he had noticed that some 
utilities were much more promotion- 
minded than others in the steam end 
of the business. He urged that as 
much publicity be given to a good 
job done in the steam division as 
is given a similar job in the elec- 
tric division. The front office, as well 
as the building engineer’s office and 
the architect’s, should be made aware 
of improvements. Utility engineers 
should be called in during the plan- 
ning stage of buildings to get the 
most efficient system at the start. 

He urged that the customers and 
prospective customers be thoroughly 
acquainted with such new items in 
district heating as snow melting and 
condi- 


absorption systems for air 


tioning. 


Takes Pessimistic View 


Speaking on the same program, 
I. L. Wise, Chicago consulting en- 
gineer, took a pessimistic view of 
the industry’s immediate future. It 
was his opinion that the business, 
as we know it, will be out of exist- 
ence because the 13 congested areas 
in which 77 percent of the steam 
sold goes to commercial users would 
themselves be no more, the victims 
of atomic bombs. 

He recommended decentralization 
of the big cities and rebuilding in 
such a way that district steam would 
be used in residences, commercial 


establishments, and industry. 


Study Degree Days Further 


On the program of the commercial 
relations committee headed by 
Carl W. Signor, of The Detroit Edi- 


son Co.. 
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Edmund Bossone, of the 


Philadelphia Electric Co., 
the results of his study on the re- 


presented 


lationship between degree days and 


minimum temperatures in various 
cities. He concluded that there ap- 
pears to be such a relationship wai 


ranting further study. 


See Utilization Improved 


Using steam equipment such as 
pressing machines, pressure cookers, 
absorption air conditioning units. 
laundering and other process equip- 
ment, and even space heating sys- 
tems at pressures other than those 
for which they were designed. was 
the subject of a paper on the same 
program by John L. McKinley, of 
the Public Service Co. of Colorado 
Mr. McKinley’s conclusion was that 
when there is cooperation among the 
customer, the manufacturer of the 
equipment, and the supplier of the 
steam, it almost always is possible to 
make minor changes in equipment 
and operating methods so that the 


service will be satisfactory. 


Office Control Saves Steam 


In the final paper on this program, 
Stanley L. 


commercial buildings market, Min- 


Furber, sales manager. 
neapolis-Honeywell Regulator Co.. 
described the 


steam consumption obtained in the 


results in reduced 
27 story Buhl building, Detroit, by 
installing individual office tempera- 
ture control. Under the conditions 
designated, the savings in the use of 
steam were between 19.0 and 20.6 
percent. 

Fuel cost adjustments applicable 
in January 1955 were higher than 
they were for the same month in 
1954 in 


areas they were somewhat lower. the 


some locations. In other 
predominant trend appearing to be 
a little downward, which agrees with 
the statistics committee report that 
the cost of fuel is a little lower. 
Steam heating service has _ been 
abandaned in two midwestern locali- 


ties. 





Report More Steam Sold 
Allegheny 


County Steam Heating Co., Pitts- 


Foster L. Stephens, 


burgh, chairman of the statistics 
committee, compiled figures from the 
reports submitted by 53 of the coun- 
try’s large district heating utilities. 
Total steam sold in 1954 was greater 
than in 1953. This is accounted for 
by the additional degree days in 1954 
and, perhaps to some extent, by the 
new customers connected. The actual 
degree days, although greater than 
in the previous year, still remained 
less than normal. 

The average gross revenue per 
1000 lb of steam sold also increased 
in 1954 over 1953, due to rate in- 
creases and more’ sales in the higher 
rate brackets. 

The principal fuel used, coal, de- 
creased in cost per Btu while other 
fuels increased. 
decrease in total 
1953, 


some progress by the 


There was a 


steam loss over indicating 
utilities on 
one of their big problems. 

The growth increase in number 
of customers, connected radiation. 
volume heated, line length, and capi- 
tal invested were normal during the 


year. 


Increase New Customer Revenue 


In his report for the sales develop- 
ment cummittee, Sterling S. Sanford 
of The Detroit Edison Co., said that 
518 new customers were added in 
39 cities that are served by member 
companies. It is estimated that these 
new customers will require 2.385, 
041,000 lb of steam annually. At the 
average revenue of $1.25 per 1000 
lb of all new business, this will bring 
in $2,974,521 added revenue to the 
suppliers. 

While the number of new custo- 
mers connected was smaller than in 
any recent year, the estimated reve- 
nue from them was higher than in 
any year since 1948. 

Of the new customers, 22 percent 
had used district heating before, 59 
percent are in old buildings using 
the service for the first time. and 
19 percent are in new buildings. 

The association divides its new 


customers into six classes. The group 
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For 1955-56, they are: 
Louis. 

Light Co., Dayton, Ohio. 
Duluth, Minn. 

of New York, Inc., New York. 
ter, N.Y. 


Albert F. 


burgh. 


Philadelphia Electric Co.; 


Atlanta; and 
Pittsburgh. 





Newly Elected Officers and Directors 
At the closing session, the newly elected officers were inducted. 
President, Vernon J. Suche, Union Electric Co. 
First Vice-President, Walter M. Gillespie, The Dayton Power and 
Second Vice-President, John C. 
Third Vice-President, William G. Gillim, Consolidated Edison Co. 


New directors for 1955-57 are: 


Norman H. Davidson, Rochester Gas and Electric Corp., Roches- 
Metzger, Allegheny County Steam Heating Co., Pitts- 


William R. Owen, Central Station Steam Co., Detroit. 

Remaining on the Executive Board are: retiring president Leo 
F. Collins, of The Detroit Edison Co.; George F. 
Arthur H. Sy, of 
North Tonawanda, N. Y.; James C. Thompson, Georgia Power Co.., 
NDHA Secretary-Treasurer John F. 


of Missouri. St. 


Haroldson, Duluth Steam Corp.. 


Prestwich, of the 


Adsco Industries, Inc.. 


Collins, Jr.. of 








called manufacturing buildings, lofts. 


warehouses, printing houses, and 


accounted for the largest 


garages 


amount of new revenue. The next 


largest was accounted for by the 

group, office buildings, banks, etc. 
Forty-four customers in 13 cities 

district 


in 1954 for some other method of 


discontinued use of steam 
heating. The loss to the utilities was 

326 per year. The number of 
customers lost to competition was the 
smallest since 1946, and the revenue 
lost was the smallest since 1951. 

In two cities the shutting down 
of steam plants, which also furnished 
electricity. resulted in securing $35,- 
000 and $178,000 per year, respec- 
tively, in electric revenue, a greater 
total than in any year in the last 10. 

The boiler capacity in seven cities 
is not adequate to serve new cus- 
tomers, and no additions are planned 
in 1955. In six cities the capacity 
is such that only a limited number 
of new customers can be connected. 
Elsewhere, the generating capacity 
1954 
capacity was increased in four cities 
by a total of 631.000 lb per hr. In 


three cities, increases totaling 1,385,- 


is adequate. During boiler 


000 Ib per hr are being made in 


Heating, 


1955. This includes 1,000,000 Ib per 
hr of existing capacity in an elec- 
tric generating station which is being 
made avalable by the construction 
of a new steam main. 

Inadequacy of distribution facili- 
ties forbids the addition of new cus- 
tomers in three cities, and in nine 
others only limited connections can 
be made. Elsewhere, there is adequate 
distribution capacity. In 16 cities, 
additions to the distribution systems 
were made in 1954, and in 11 cities 


extensions are planned for this year. 


Steam Rates Went Up 


1954 


in 96 communities were reported by 


Steam rate changes during 


Clifford O. Thurlow, rate enginee1 
of Commonwealth Services, Inc.. 
Jackson, Mich.. chairman of the rates 
and regulations committee. He said 
that the percentages of increase in 
15 cities were as follows: 3.4, 7.0, 
7.5, 10.0, 10.4, 16.0, 22.6 to 24.3, 
25.0, 33.0 and, in 6 cities served by 
one utility, 66.0 percent. There was 
one decrease amounting to 5.0 per- 
cent. in Fairbanks, Alaska. 

John Collins’ next report on the NDHA 
meeting, prepared especially for HPAC, 
will be published in an early issue. 
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NEW PRESIDENT Edward Jung- 
bert, Louisville, accepts gavel from 
immediate past president of MCA 
J. DeWitt Morrow, Houston, (far 
right). Looking on, left to right, 
are other new officers: treasurer 
Joseph H. Spitzley, Detroit, and 
vice president George Hall, Mad- 
ison, Wis. 
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Name Subcontractors in General’s Bid 


Heating, piping, air conditioning and ventilating contractors ask that they 


be named in general’s bid on government work . .. UA to maintain labor 


jurisdiction “as it now stands”... other news of HPAC contractors Houston 


convention 


\ pitt before the Senate (S.1644) 
which would require general contrac- 
tors doing federal work to name the 
subcontractors in their bids came in 
for a great deal of floor discussion 
at the annual convention of the Heat- 
ing, Piping & Air Conditioning Con- 
tractors National Association (now 
the Mechanical Contractors Associa- 
tion of America) held in Houston. 
A similar bill proposed last year 
would have also required the general 


dollar 


amount of each of the subbids. This 


contractor to list also the 


bill did not reach a vote on the floor. 
The new legislation would require 
merely the listing of the subcontrac- 
tors in each of the categories heat- 
ing, air conditioning, ventilating. pip- 
ing, electrical, plumbing and other 
fixtures. 

The Liaison Committee of the 
Mechanical Specialty Contracting In- 
dustries. which includes three con- 
tracting groups, sponsored both last 
year's and this year’s legislation. Both 
are aimed to eliminate bid peddling, 
whereby a general contractor in a 
federal project could reduce his orig- 
inal subcontracting bids by calling 
in other subcontractors to do the work 
cheaper. 

At Houston, it was revealed that 


the association’s board had _ sent 


Senator Harley M. Kilgore, sponsor 
of the bill, a telegram asking that the 
bill be amended to include heating, 
piping, air conditioning and ventila- 
tion in one category—thereby insur- 
ing the recognition by the federal 
government of mechanical contractors 
being able to perform all functions. 
As it now stands, it was thought the 
bill might require a different bid, and 
hence a different contractor, for each 


category. 


Durkin Sees Industry Advance 


Martin P. Durkin, general presi- 
dent of the United 
Journeymen and Apprentices of the 


Association of 


Plumbing and Pipe Fitting Industry 
of the United States and Canada, 
was a featured convention speaker. 
As new developments in piping, he 
mentioned the use of isotopes to de- 
tect piping leaks and defects; the 
proposed use by railroads of piping 
systems, running parallel with the 
tracks, to ship liquids long distances 
in great quantities; and atomic en- 
ergy power uses. 

Mr. Durkin firmly declared that 
because his union wanted to continue 
to aid the total progress of the in- 
dustry, that it would maintain its 


labor jurisdiction as it now stands. 
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“We expect employers to keep step. 
I’m sure we will receive your coop- 
eration, and I can guarantee you 


ours,” he said. 


Report $144 Billion Business 


At the association’s trade promo- 
tion panel, it was reported that, ac- 
cording to the annual overhead sur- 
vey for 1954, a yearly poll taken 
among members, the annual business 
volume of the group was nearly $11 
billion, of which $700 million went 
toward the purchase of materials. 

Among the resolutions passed at 
the convention were one directing the 
board of directors to study the pos- 
sibilities of the national office moving 
to Washington, D.C.; 


national association to take the neces- 


one asking the 


sary steps to have direct representa- 
tion on the National Joint Board for 
Settlement of Jurisdictional Disputes; 
and one directing the association to 
gather information as to what bene- 
fical steps should be taken with re- 
gard to the Taft-Hartley act. 
Registration for the convention, 
held in America’s “most air condi- 
tioned city,” Houston, was well over 
500. Other actions at the meeting 
were reported last month, and else- 


where in this issue. 





Downhill Technique Speeds Welding 


Development and qualification of new procedure 


announced and discussed at piping contractors’ meeting 


DEVELOPMENT and qualification of a 
downhill welding procedure for car- 
bon steel pipe was reported by Wray 
Scott, chairman of the board of trus- 
tees of the National Certified Pipe 
Welding Bureau, at the 66th annual 
convention of the Heating, Piping & 
Air Conditioning Contractors Nation- 
al Association, held in Houston. (As 
reported last month, the name of the 
HPACCNA was changed, at the con- 
vention, to the Mechanical Contrac- 
tors Association of America.) Down- 
hill welding was also discussed at the 
informal pipe welding session spon- 
sored by the association’s committee 
on welding. 

At this session, of which Richard 
S. Tobin was chairman, it was stated 
that 240 in. of welding per day “is the 
limit of journeymen in some areas, 
but that this will change when it is 
seen how fast the downhill technique 
is.” It was suggested that, at pres- 
ent, “a fair day's work” might often 


be thirty 12 in. joints on cross-coun- 


try transmission pipe lines, whereas 
on industrial plant or building piping 
it might be only three 12 in. joints. 

In response to a question about 
use of downhill welding on chrome- 
moly pipe, it was stated by Mr. 
Tobin that, while a procedure had 
not been developed, it probably could 


be. 


Suggest Welding Insert 


Another question asked if it were 
possible to use inert gas, under a 
pressure of 1] in. of water gage or so, 
to control the shape of the weld — 
in chemical plant piping, for example, 
where an absolutely smooth inner sur- 
face might be required. The con- 
sensus was that, while this might be 
possible, it did not seem a feasible 
idea. Experiment on the part of each 
individual welding operator would be 
required. Use of a backing ring or 
welding insert which is consumed 
when the joint is properly welded was 


CONGRATULATIONS to Omaha contractor Wray M. Scott, upon his receiv- 
ing the MCA Distinguished Service Award for 1955, are extended by executive 


council member Thomas L. Eagan (right) 
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recommended as the best solution. 


Cite Training Manual Need 


Need for 


for training welders, including the 


“an up-to-date manual” 


theory of welding, and coordination 
between the apprenticeship and weld- 
ing committees of the association in 
developing new training material, 
was stressed at the session. It was 
suggested that the welding bureau 
and the welding committee be asked 
by the apprenticeship committee to 
revise material for training appren- 
tices in welding. 


Recent Progress Reported 


In addition to Procedure 10 for 
metal arc welding of carbon steel 
pipe, fittings and flanges, which is 
based on the downhill welding tech- 
nique, Mr. Scott in his welding 
bureau report — reported a number 
of other developments: 

Procedure 1—Metal arc welding of 
carbon steel pipe, fittings and flanges 
has been revised. 

Procedure 2—Oxyacetylene weld- 
ing of carbon steel pipe, fittings and 
flanges has been revised. 

Procedure 1 was requalified in New 
York in the presence of the welding 
subcommittee of the National Bureau 
of Casualty Underwriters. 

Developmental work is proceeding 
on revisions of Procedures 4 and 6 
for chromium-molybdenum _ steels. 
These procedures are being revised to 
include an inert gas shielded first 
pass and completion with a low-hy- 
drogen type electrode. 

Procedure 11—Metallic arc weld- 
ing of wrought iron pipe and fittings 
has been drafted. 

Procedure 12—Oxyacetylene weld- 
ing of wrought iron pipe and fittings 
has been drafted. 
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Heat Pump’s Future Bright 


. .. but good application, careful engineering essential, 


says speaker at contractors’ meeting. Others describe 


dual duct jobs for office buildings, uses of packaged 


equipment 


THE FUTURE for the heat pump as a 
means of air conditioning and heat- 
ing buildings looks quite promising, 
said W. S. Miller, of the York Corp. 
Houston office, at the air condition- 
ing panel session held during the 
annual convention of the Heating, 
Piping & Air Conditioning Contrac- 
tors National Association (now the 
Mechanical Contractors Association 
of America) in Houston. However, 
available design data is inadequate, 
in his opinion, and heat pumps should 
not be applied indiscriminately or 
without careful engineering. “You 
can’t take a standard package unit 
and apply it universally,” he said. 
The larger installations appear to be 
more successful, he feels — perhaps 
because of more careful engineering. 


Power Cost Is Factor 


The best application for a heat 
pump is where the weather is mild, 
at least during the winter, and power 
costs are low. Cooperation of the 
power companies is needed, he feels. 
Unless power is available for lc per 
kwhr or less, the heat pump “is not 
too practical.” The heat pump is 
attractive to power companies be- 
cause it gives them a rather uniform 
load, and because summer electrical 
peaks due to air conditioning “are 
very much of a utility problem.” 

Assuming a coefficient of per- 
formance for a heat pump of 4, and 
power at le per kwhr, Mr. Miller 
said that the “fuel cost” would be 
equivalent to 900 Btu gas at 40c per 
million cubic feet, 12,000 Btu coal 
at $11 a ton, or to straight electric 
resistance heating with power at 1c 
per kwhr. 


Air-to-Air Type Seen Limited 


The source of heat is next in 
importance to the coefficient of per- 
formance and the power cost in de- 
ciding whether or not to use a heat 
pump, Mr. Miller said. The most 
common source is air. Limitations 
on its use are that at 40 F and 
with the higher outside humidities, 
the outside coil may ice up and 
that less heat is available from the 
source when heat is most needed. 
He feels that air-to-air jobs are lim- 
ited to the smaller applications, be- 
cause of the bulk of the equipment. 


Predicts Water-Earth Source 


With water as the heat source, 
the problem is the availability of 
a constant supply. When using ground 
water, there must be a constant flow 
in the ground to take the heat away 
when cooling and supply it when 
heating. Water tables are decreasing 
in many areas; in his own well 
in Houston, the water stood 30 ft 
below the surface three years ago, 
is now 120 ft below ground level. 
As to city water, he said it was 
difficult “to name a place where 
there was plenty, or where disposal 
wasn't a problem.” 

The earth itself as a heat source 
or sink presents the problem of the 
ground area required, and the in- 
itial installation cost, he said. The 
type of soil must be considered, for 
“you can’t dissipate much heat into 
a dry, clay type,” as an example. 

Probably well water — when avail- 
able — is the best heat source, he 
stated, and he predicted a combina- 
tion of the earth itself and the water 
table as a popular method for the 
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smaller jobs in the future. 

Another source for the heat pump 
is solar heat, although not too much 
attention has as yet been paid to 
it. (Editor's Note: A paper on de- 
sign and economics of solar energy 
heat pump systems, by R. C. Jordan 
and J. L. Threlkeld, was published 
in the ASHAE Journal Section of 
the February 1954 Heating, Piping 


& Air Conditioning.) 


Requires More Air and Water 


Larger volumes of air or water 
for heating a building are neces- 
sary with a heat pump job than 
with a more conventional installa- 
tion, Mr. Miller said. On one warm 
air heating job, he said the air tem- 
perature leaving the heat pump unit 
was 90 to 100 F. For a utility office 
building in Texas, two 75 hp com- 
pressors supply 107 F water for heat- 


ing. 


Good Applications Cited 


A number of heat pump applica- 
tions were mentioned during the dis- 
cussion period following Mr. Miller’s 
talk. A. J. Natkin, of Natkin & Co.. 
Houston, said his company had put 
in a number of heat pump jobs, 
including a 10 ton installation on a 
boat using Gulf of Mexico water 
as the heat source. Another good 


application, he said, is a corner 


office which because of its lo- 
cation may have different heat- 
ing or cooling requirements from the 
rest of the building. Five ton heat 
pumps have been installed in several 
such cases. A similar application is 


an office which is to be used when 


101 





the air conditioning or heating serv- 
ing the entire building is shut down 
(nights and week-ends, for example. ) 
A doctor’s examining room, where a 
quick change from cooling to heat- 
ing may be necessary, was also men- 
tioned as a good heat pump applica- 
tion. 

Austin S. Ford (co-chairman, with 
William S. Bodinus, of the session) 
commented that “the ideal applica- 
tion for a heat pump would be in an 
office building located over a river.” 


Dual Duct System Is Flexible 


At the same panel session, Walter 
O. Hoffman, of Buensod-Stacey, Inc., 
New York City, declared that al- 
though no one system can provide 
the answer to air conditioning office 
buildings, the inherent advantages 
of the dual duct system are creating 
a definite trend toward this type. 
It provides for individual room con- 
trol regardless of variations or 
changes in thermal loads in any part 
of the building, exterior or interior. 

The same fan that supplies the 
exterior areas can also serve the in- 
terior, and the dual duct system has 
the inherent flexibility, with separate 
hot and cold ducts, to permit this, 
regardless of thermal load changes, 
because warm and cold air are avail- 
able at all times. There is no need 
for cycle change-over, he said, as 


required by systems using warm or 
cold air or water alternately in a 
single duct or water pipe distribut- 
ing network. With this system, mix- 
ing units in each room draw air 
from both the warm and cold air 
ducts in any desired portion to sat- 
isfy individual room temperature. 
Since there are two ducts, there 
is some tendency for the air volume 
to vary at each outlet. While this 
in no way affects the temperature 
control, it can disturb distribution 
Therefore the 


volume is maintained uniform by 


and air movement. 
one of two means: in the hot and cold 
mains by static pressure regulators, 
or zone control by volume regulators 
at each mixing unit. 

In the cooling season, the warm 
air supply is maintained at about 
room temperature so that reheat is 
not ordinarily required, but it can 
be obtained in the separate warm 
air duct by economical reverse cycle 
means. 

In the heating and intermediate 
seasons, cooling and dehumidifying 
are obtained economically, using up 
to 100 This 
system is so flexible, he said, that 


percent outdoor air. 
even a room with no internal heat 
load can achieve good control from 
the heat made available from loaded 
rooms. 

He said that the dual duct system 
is particularly adaptable for air con- 


ditioning existing office buildings. 
The exterior areas can be coordinated 
with the 


(thereby eliminating the necessity 


existing heating system 
for removing the existing heating 
system). For details of the dual duct 
system, Mr. Hoffman 
audience to the paper by R. W. 
Waterfill in the ASHAE Journal Sec- 
tion of the November 1954 Heating, 


referred his 


Piping & Air Conditioning. 


Packaged Units Evaluated 
D. A. 


Corp., Chicago, said that the chief 


Forberg, of Air Comfort 


benefits of packaged air condition- 
ing units in existing buildings are 
that they are flexible and adaptable 
for zone control, while keeping duct- 
work to a minimum. The cost of 
water piping in multiple installations 
would be met by savings in sheet 
metal ductwork, he said. Disadvan- 
tages are the need for floor space 
and a “slightly higher” noise level. 
A big market for packaged units is 
in supermarkets and where the tenant 
pays for cooling and heating. 

In applying packaged units, Mr. 
Forberg said in conclusion that rat- 
ings of the many manufacturers “are 
all over the map.” He also mentioned 
that many local codes require vent- 
ing of the receiver, which sometimes 
presents a problem in getting relief 


lines outside. 


“Harness Sun for Fuel To Avert Dilemma” 


... conference is told 


HUNGRY FOR America’s 


economy must tune up technological- 


ENERGY, 


ly or face a serious dilemma in the 
near future, according to Dr. Eric 
A. Walker, dean of engineering at 
Pennsylvania state university, in a 
speech at a recent Michigan State 
University symposium on “Automa- 
tion—Engineering for Tomorrow.” 
More materials, more energy, more 
manpower and more engineers are 
needed, he said. If America has a 
population of 200 million by 1970, it 
will be forced to import many raw 
materials, including 35 percent of its 
petroleum, 60 percent of its alumi- 
num ore, and 42 percent of its iron 


ore, 


102 


Using the symbol Q as a unit of 
energy representing about 34 billion 
tons of the best grade coal, it now 
appears, he said, that from the be- 
ginning of time until now, civiliza- 
tion has used about 13 Q of energy. 
By the year 2000, the world will be 
using one Q per year. 

“The best estimates are that we 
have underground less than one Q 
in oil and gas. We have some 68 Y 
of energy in coal, of which only about 
6 Q can be obtained by present meth- 
ods of mining,” he said. 

“Therefore, if fossil fuels were our 
only source of energy supply, we 
could expect that even within our 


lifetimes our fires might burn out, 


our generators might stop, and our 
homes might grow cold. 

“Fortunately, we have two other 
sources of energy. First, we know that 
by present standards of technology, 
we have at least 100 Q stored in 
uranium. Second, we know that we 
can collect energy from the sun. The 
experts tell us that in three days the 
sun radiates on this earth sufficient 
energy to replace all of that stored in 
usable fossil fuels throughout the 
centuries past. 

“Thus we have only to advance our 
technology to the point where the 
sun will move our machines and our 
energy bottleneck for the foreseeable 


time has been conquered.” 
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THE UTILIZATION OF FUELS for heat- 
ing has come a long way from the 
era of sawing and splitting wood. 
Almost as great a span has been the 
advance in technology since my own 
boyhood, when we strip-mined and 
burned our own coal by scraping off 
the earth above bituminous deposits 
in a ravine on our Illinois farm. Now, 
for many years I have been design- 
ing coal burning heating and steam 
plants and have learned something 
about their operation and control. 
Along with these developments in fuel 
technology have been improved meth- 
ods of cost accounting and changing 
labor requirements. 

One particular steam boiler about 
8 ft wide and 20 ft long has heated 
a five story department store through 
many winters. The combustion cham- 
ber had water tubes to act as the 
upper grate with conventional shak- 
ing grates spaced below them. Cak- 
ing coal was piled deeply above 
the upper grate, and air for com- 
bustion was admitted above this 
coal and below the shaking grates. 
There was a passageway into the heat- 
absorbing surfaces of the boiler, from 
the space between the two grates. 
Heat from the fire on the lower grates 
warmed and may be said to have 
cooked the coal on the upper grates. 
Thus, there was a downdraft through 
the upper grates and an updraft 
through the lower grates. 

As combustion progressed, fuel fell 
through the interstices of the upper 
grates to form a hot, nearly smoke- 


less, fire on the lower grates. Given 


SAMUEL R. LEWIS, consulting mechan- 
ical engineer and a member of HPAC’s 
board of consulting and contributing ed- 
itors, comments informally each month on 
practical heating, piping and air condi- 


tioning problems. 
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SAM LEWIS’ PAGE 


Selecting Fuels for Heating 


highly skilled attention, the chimney 
rarely indicated smoke. However, de- 
partment stores generally keep the 
attendant busy in places other than 
the boiler room, and so the smoke pre- 
vention department of the city made 
much ado. As a result, since the 
skilled attention could not be given, 
I recommended that all of the grates 
in this boiler be removed, and that 
a forced draft underfeed stoker be 
installed. The vertical clearance be- 
tween the stoker tuyere and the crown 
sheet of the boiler was increased more 
than 100 percent. 

The coal delivery is by dump truck 
through the coal bunker roof. The 
stoker conveyor extends under the 
bunker, so that the entire bunker 
serves as a hopper. Thus, the only 
labor by the attendant is the periodi- 
cal de-clinkering and the removal of 
fly ash. We hear of no more trouble 
from smoke. 

A big manufacturing plant has an 
average metered steam demand of 
30,000 Ib per hr. High quality bitu- 
minous coal from a tall, mechanically 
filled, circular masonry bunker flows 
by gravity into a traveling self-weigh- 
ing hopper. This hopper delivers the 
coal to a water-cooled stoker. The 
coal enters the combustion chamber 
in a shallow stream and burns pro- 
gressively, as the vibrating stoker en- 
courages its progress down the gently 
sloping grate, until at the rear end of 
the chamber the ash and thoroughly 
de-carbonized clinkers fall off into 
the ash conveyor hopper. 

This mechanical removal system, 
with its gases vented to the chimney, 
delivers the clean ash to an overhead 
steel tank. At long intervals the ash 
from this tank may be hauled away. 
We have, of course, modern indicat- 
ing and recording instruments, and 


the labor is reduced to a single man. 










A large hotel requiring 72,000,000 
lb of steam per year replaced two old 
coal burning water tube boilers and 
stokers with a single new boiler and 
oil burner. This hotel finds, after a 
year's operation, a saving of $23,000 
per year in labor, despite a $10,000 
increase in the cost of fuel. The $13- 
000 per year saved in this case will 
quickly amortize the cost of the new 
boiler and oil burner. 

A 40 year old plant in a high school 
had two 6 x 18 ft horizontal return 
tubular boilers, each equipped with a 
stoker. The 
stoker hoppers were filled from a 


worm type underfeed 


wheelbarrow and a scoop shovel, 
helped by a strong man on each shift. 
The boiler shells above the fire had 
bulged downward, as a result of high 
temperature and pressure. Coal per 
average year cost $9538 and the 
extra labor chargeable to coal cost 
$4100 per year or a total of $13,638. 

Oil per average year cost $9123 
without any extra labor, so that a 
yearly saving of $4515 was available 
to devote to the cost of the two new 
boilers that were installed to replace 
the three originals. The new boilers, 
oil burners and oil tanks that replaced 
the old timers cost $47,000. The new 
plant will be paid for in less than 10 
years. In fact, allowing for interest on 
the yearly accumulation, the $4515 
at the usual 0.0759 percent sinking 
fund rate for 10 years, would justify 
a $60,000 investment. Conversely, to 
pay off a $47,000 investment with a 
premium of $4515 every year, they 
have an 0.095 percent income, and 
the new plant will be paid for by the 
savings in well under 10 years. 

Thus, it pays to study not only the 
basic condition of a heating plant but 
fuel and labor costs as well, in order 
for the client to benefit from true 


economy and efficiency. 











A MINISTER TELLS WHY 


Air Conditioning for Churches 


By Morgan M. Miles 


A LETTER from a friend informs me that my old parish 
church has just installed air conditioning, thanks to the 
Woman’s Auxiliary, whose members finally got tired of 
sticking to the seats in hot weather. Or possibly it was 
to meet the competition down the street, which had al- 
ready put in a form of air conditioning. 

In any case, when I was there, the blistering Kansas 
heat poured over the tile roof of the church in summer 
until temperatures inside were on some days too high 
for late morning services. Indeed, the heat and sun to- 
gether cracked the backs of many of the pews. They 
were good pews, too, with good material in them. 

The Vestry early attempted to meet the problem by 
cutting the morning services from three to one, which 
was held at nine o’clock. This wasn’t a concession to 
Sunday golfers or the sleeping habits of the congregation. 
It was an open-eyed recognition of “ole Sol.” But as 
rector of that parish, I had already recognized him. 

Sunday after Sunday, the shiny starched clerical collar 
wilted until it collapsed and settled like so many wet coils 
of rope around my neck. The only solution offered by 
clerical supply houses was a plastic collar that wouldn’t 
absorb perspiration. A neck wet with sweat and twisting 
in a plastic collar produces a neck sensation like the feel 


of raw oysters in the mouth, 


Not only that, perspiration running down over my 
glasses in wide streaks sometimes cut visibility to neat 
zero. The congregation fought the heat by fanning earn- 
estly with cardboard devices supplied by the local under- 
taking establishment. Some of the congregation twisted 
continuously, knowing that if they didn’t keep moving, 
they'd probably find themselves stuck, bib and tucker, 
to the seats. 

Members in the choir stalls, pocketed in the window- 
less chancel, were without any relief at all. We tried to 
remedy this by small electric fans, which junior mem- 
bers thoroughly enjoyed by tearing pieces of paper to 
confetti size and sending them on fan breezes happily 
upward to the ceiling of the church. 

The candles on the altar were even more of a prob- 
lem. Few, if any, of even the most expensive candles will 
withstand intense summer heat without drooping. At 
the end of a summer Sunday morning service, the candles 
across the altar were burning at a dozen angles. On oc- 
casion, we had to put one out for safety’s sake. We hit 
upon the idea of removing the candles from the altar 
during the week, but the temperatures followed us on 
into the sacristy where, even though laid down, they 
still bent in gentle curves. 

In my church, the administration of the Holy Com- 





Portes a 


THE CHURCH OF ST. CLEMENT, EPISCOPAL, Alex- 
andria, Va., finds air conditioning a practical solution 
to the prolonged high temperatures and high humidity 
in the Washington, D. C. area. Periodic check-ups pro- 
vided in an annual maintenance contract has kept the 
system operating trouble-free 
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ST. PETER’S ROMAN CATHOLIC 
CHURCH, hemmed in by tall buildings in 
Chicago’s Loop, reports greater staff ef- 
ficiency the year ’round as a result of air 
conditioning. Says the pastor, “And it makes 
church-going attractive” 
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Is Necessary 









munion is a delicate and aesthetic part of the clergyman’s 
work and his duty to his congregation. However, no 
minister can maintain the highest level of spiritual impact 
when he is constantly forced to mop away the perspira- 
tion during the service. Also, cleanliness and hygiene are 
prominent factors for the conscientious parson. 

Perspiring brides, pallid grooms, wilted bridal gowns 

plus a fainting acolyte or two — add up to a recep- 
tive mood for air conditioning. 

A make-shift remedy in the form of an exhaust fan 
poured both hot air and dust over the faithful. A power- 
ful monster, it sucked in air through every tiny crack in 
the church. At top speed, the old church wheezed 
around window casings and under doors until, finally, 
an usher would open more windows and doors so that 
the church could settle back on her foundations. 

This thoughtful move by the usher was usually ac- 
companied by series of flying church bulletins and 
riffling of hymn book pages. As this normally took place 
at the beginning of the sermon, no one knew the text 
that the parson had selected. 

As long as we kept that exhaust fan, weddings were 
sheer delights. It was always uncertain whether the bride 
would be able to keep up with her gown on her march 
to the altar. It was frequently a huge billow rolling 


+ 


“WORSHIPERS who can leave their church to meet 
other appointments not looking wilted and beaten, will 
be more likely to attend and contribute 




























in good spirit” 











ahead of her rather than a sedate train following be- 





hind. There was no fainting, however. 






Actually, the exhaust fan did provide a noisy reminder 






for everyone that some type of year ‘round air condi- 





tioning was needed. A good exhaust fan, properly in- 






stalled, may be a boon indeed, even though, on occasion, 






such an installation may waft in delectable odors from 






a kitchen next door that is alive with luncheon prepara- 






tions. 






Certainly, some type of air conditioning for our 






churches is becoming increasingly necessary. Outside 






noise and movement are on the increase, either of which 






may be a distraction impossible to cope with. Hence, 






the only satisfactory solution must permit the windows 






to remain closed at all times. In some localities, the 





problem of outside interference has become so acute that 






churches are being built without windows. 






The day is past when the church structure can be 






deserted in hot weather in favor of a gathering under 






the trees. Rightly or wrongly, for many church attenders 





the Sunday Service merely makes a part of the crowded 





day. If worshipers can leave their church to meet other 





appointments not looking wilted and beaten, they'll be 





more likely to attend — and contribute in good spirit, 





it seems to me. 








l 


CHURCH OF THE NAZARENE, Bethany, Okla., 
like hundreds of other churches, finds air condi- 
tioning a requirement for year ‘round comfort. 
After air conditioning was installed, summer at- 
tendance increased, as did participation in other 
church activities 
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Louis- 


FOURTH AVENUE METHODIST CHURCH, 


ville, is air conditioned with four package units. Supply 






air ducts are installed at the sides, since the church has 





a high arched ceiling. Return air intakes are on the units, 






two of which are installed in the basement and two in 
the vestibule 









Consider Pump Heads For 


Adequately Sizing Expansion 


@ Any analysis of a hot water heating system that 
does not take into account the effect of the pump 
head is inadequate for properly sizing the expan- 
sion tank, the authors point out. Given here is a 
method to insure an adequately sized tank by de- 
termining the effects on pressure by pumps, height 


of the system, and friction loss. 


By Ray C. Chewning and Robert W. Peterson 


J. Donald Kroeker and Associates 
Professional Engineers 








Data for the proper sizing of expansion 
tanks cannot be found in existing hand- 
books, reference books, and manufacturers’ 
literature. In no case do existing formulas, 
tables, or other data provide a means for 
including pump effects in sizing expansion 
tanks. Yet, the errors caused by such a lack 
are expensive to everyone, namely, owners, 
designers, and manufacturers, in terms of 
money, satisfactory operation, and the 
maintenance and repair of equipment. 

The basic principles involved in proper 
sizing of tanks are simple. The pressure in 
the expansion tank remains the same 
whether the system pump is in operation 
or not. This is true because pump operation 
does not change the volume of air or the 
volume of the water in the system. Since 
the volume of the air remains the same, the 
pressure remains the same. 


The pressure in the expansion tank is not 
affected by pump operation. The pressure 
at any point in a closed hot water heating 
system is the algebraic sum of the pressure 
effects of pumps, height of system, and 
pressure loss due fo friction. 

The procedures and formulas developed 
herein are presented as simplified, practical 
methods of determining these pressures for 
adequate sizing of expansion tanks. 

No recommendation to install the circulat- 
ing pump in any particular location is made 
in this article. Location of both the boiler 
and the expansion tank on the suction side 
of the pump results in a minimum size ex- 
pansion tank. However, convenience of pip- 
ing arrangement for zoning and for adjust- 
ment of flow according to temperature drop 
make the decision regarding pump location 
a consideration for each particular job. 
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Tanks 


EXPANSION TANKS for hot water heat- 
ing installations during the last 10 
years frequently have proven too 
small to absorb the thermal expan- 
tion of the water in the system. In 
nearly all cases, these installations 
are in medium sized buildings 

such as schools or office buildings, 
with 30 


psi hot water boilers used as the 


two or three stories high 


sources of heat. The calculated heat 
losses range from 800 to 2000 Mbh; 
pump heads vary from 15 to 30 ft. 
This lack of capacity in the ex- 
pansion tank has finally been traced 
to the effect of pump head. This ef- 
fect depends upon the location of the 
pump in the system, with respect to 
the boiler and the expansion tank. 
Since no handbook has been found 
to evaluate these factors adequately, 
it is necessary to return to funda- 


mentals. 


What is an Expansion Tank? 


The expansion tank is a vessel con- 
taining air or other gas, connected 
to a hot water heating system to ab- 
sorb the change in water volume due 
to thermal expansion and contraction. 
If no expansion tank were provided 
for a system, a slight increase of the 
average water temperature would re- 
sult in an increase of pressure so that 
the relief valve, required on all boil- 
ers by the American Society of Me- 
Boiler 


would open and waste some of the 


chanical Engineers Code, 
water. When the water cooled, the 


system would no longer be full un- 
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less more water was introduced. Each 
time new water is fed into the sys- 
tem, it contains air, which can cause 
corrosion or form air locks which re- 
duce circulation. Also, chemicals in- 
troduced with the water cause corro- 
sion and deposits in the system, pri- 
marily in the boiler. Further, fre- 
quent operation of the relief valve 
may result in early valve failure. 
The size or adequacy of the ex- 
pansion tank is determined by the 
degree of temperature change which 
can be experienced in the system 
without causing a cycle of water feed 
and relief. General practice is to size 
the expansion tank to absorb the 
thermal expansion of the water in the 
system for the temperature change 
from the minimum system filling tem- 
perature, generally 40 F, to the maxi- 
average operating tempera- 
generally 200 F. The per- 
centage expansion of water when 


mum 
ture, 


heated from 40 F to temperatures 
commonly found in hot water heat- 


ing systems is shown in Fig. 1. 


Deriving Tank Sizing Equation 


The operation of an expansion 
tank is based on a principle of phys- 
ics, expressed by Boyle’s law, which 
states that the volume of a gas is 
inversely proportional to the absolute 
pressure exerted on it. The tank with 
volume V is filled with air, usually 
at atmospheric pressure, 14.7 psia, 
designated as P,, initial 
Then the system is filled with water. 
The increase in pressure on the tank 


pressure. 





sb=2 2 











is equal to the height, H, of water 
in the system. One foot of water at 
10 F is equal to 0.434 psi. Ignoring 
pump effects, the “fill” pressure of 
the tank, is P; + 0.434H psia. The 
volume occupied by the air in the 
tank decreases as the system fills; the 
pressure increases as water enters 
the tank. According to Boyle's law, 
the volume of the air under these con- 
ditions is: 

iL VP,/P, 0.434H ......[1] 
Ignoring pump effects, the maximum 
pressure allowable in the expansion 
tank is the setting on the boiler re- 
lief valve, P,,. 


system pressure, more water enters 


Again, with higher 


the tank and the volume occupied by 
the air is: 
V. VP \/Pm 
The volume of the expansion tank 
which is effective in absorbing the 
thermal expansion, F, of the water 
in the heating system is the differ- 
ence in volume occupied by the air 
in the tank during fill conditions and 
the conditions of maximum pressure 
allowable in the tank. That is: 


E VP./(P: 0.434H ) 
COP ar eee (Seb etobbncseré [3] 
Solving this equation for V, 
} E/(P:/(P; + 0.434H) 
P\/Pm) eer 


This is the form of equation in the 
American Society of Heating and 
Air-Conditioning Engineers Guide. 
The weakness of this formula is the 
fact that it ignores the effect of pump 
head in establishing pressure effects 
on the fill or cold volume of air in 


the expansion tank and on the volume 
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F 
\ 
Ss 
Ss 


Temperature, 
%, 
Ss 


15 2 


3 a s 


Increase in Volume Above 40F, Percent 


1 DETERMINATION OF THE THERMAL EXPANSION of the water 
for the temperature change possible in the system is an integral step in 
properly sizing an expansion tank. For example, the water volume expands 
2 percent if the temperature rises to 150 F from a base of 40 F 


under conditions of the maximum 
pressure allowable. 


Here’s A Typical Case 


To illustrate the effect of pump 
location on expansion tank sizing and 





the short comings of present tank 
sizing methods, several boiler room 
arrangements are analyzed in Figs. 3 
through 7, for an otherwise identical 
hot water heating system. The build- 
ing served is a three story building 
with the boiler room in the basement. 


Here’s Method for Sizing Tank 


The difference in elevation from the 
high point of the system to the relief 
valve on the boiler is 27 ft. The heat 
loss of the building is assumed to 
be 833 Mbh. The boiler has a rating 
of 1020 Mbh by the Steel Boiler In- 
stitute standards and is a 30 psi hot 
water boiler. To simplify calculations, 
the closed expansion tank and the 
pump are at the same elevation as 
the boiler relief valve. The system is 
provided with an automatic water 
feeder to maintain atmospheric pres- 
sure as the minimum at the highest 
point in the system to assure elimina- 
tion of air at the point at all times. 
Thus 27 ft can be considered as the 
height of the system. The circulating 
pump has a capacity of 85 gpm at 
20 ft head. 


How It’s Done Now 


A common arrangement for piping 
and equipment is shown in Fig. 1. 
To determine the size of the expan- 
sion tank according to the ASHAE 





The sizing of an expansion tank cannot be accom- 
plished adequately by the use of rule of thumb methods. 
The variations in tank size for the same heating system 
with different boiler room piping arrangements calcu- 
lated in this article prove this statement, 

The proper sizing of an expansion tank can be ac- 
complished by the use of the procedure outlined below. 

1) Determine the volume of water in the system. 

2) Determine the thermal expansion of the water, £, 
for the temperature change possible in the system. See 
Fig. 1. 

3) Make a rough diagram of the system showing: 

a) The respective location of the boiler relief valve, 
the pump, the expansion tank, and the expansion tank 
connection. 

b) The height of the system. 

c) The pump head. 

d) The boiler relief valve setting. 

4) Determine the pressure at various critical points in 
the system for the minimum and maximum operating 
conditions to be encountered. The most commonly en- 
countered piping arrangements are diagramed in Fig. 8, 
and their effects upon expansion tank size are sum- 
marized. Actually, the effect of still different arrangements 
or operating conditions could be illustrated, for example, 
the location of the expansion tank in a place other than 
the boiler room. The necessity of determining the effects 
of pressure loss due to pipe friction for a remote tank loca- 
tion and connection would complicate this article beyond 
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desired limits. In any case, if pressures P;, P;, and P,, 

are determined strictly according to definition, the proper 

tank size can be calculated by the use of Equation No. 5: 
V = E/(P;/P:¢ at = Eo [5] 


Use Chart To Find Tank Size * 


An alignment chart has been developed to aid in the 
solution of Equation No. 5 and is shown in Fig. 2. The 
chart applies only to problems where P; is equal to at- 


mospheric pressure. The scales for P;, and P,, are gradu- 
ated and marked for pressures in feet of water gage to 
reduce the amount of calculation to a minimum. Al- 
though shown on the chart, the equation may be used 
only if P;, P;, and P,, are expressed as absolute pres- 
sures. To use the chart in determining the volume of 
the expansion tank, the values for £, the system expan- 
sion P;, the tank fill pressure; and P,,, the maximum 
tank pressure, are calculated in terms of gallons and 
gage pressure, respectively. A straight edge is laid on 
the chart across lines 1, 2, and 3, so that P; and P,, may 
be read at the intersection of the straight edge with their 
respective scales. The value on scale three is noted and 
marked on scale 4. The straight edge is then shifted to 
cover scales 4, 5, and 6 so that it intersects scale 4 at the 
noted value and scale 5 at the value for expansion. The 
volume required in the expansion tank may then be read 
on scale 6 at the intersection of the scale and the straight 
edge. 
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Guide, the following procedure is 
used: 

1) Determine the water content of 
the system in gallons: 
Boiler, from manufactur- 
er’s data 275 
Radiation, finned pipe 70 
Piping 380 


Total water in system, gal 725 
Determine the amount of ex- 
pansion, assuming 40 F fill 
temperature and 200 F average 
flow temperature: 

The expansion is 0.04 X system 
volume: 

0.04 X 725 = 29 gal of expansion. 

3) Determine V, size of tank, 

from the equation in the Guide: 
V = E/(P,/(P; + 0.434H) — 
P\/Pm) 
where P;, atmospheric pressure, 14.7 
psia; Pm, maximum system pressure, 
30 + 14.7, or 44.7 psia; H, height of 
system, 27 ft (therefore P; + 0.434H 

14.7 + 11.7, or 26.4 psia); and E, 
expansion, gal, = 29. 

V = 29/(14.7/26.4) — 14.7/44.7) 

= 126 gal 

In this discussion, all pressures are 
expressed as feet of water with 1 ft 
of water equal to 0.434 psi, and at- 
mospheric pressure equal to 34 ft 
of water. 

In order to understand the dif- 
ficulties caused by the above method 
of expansion tank sizing, it is neces- 
sary to analyze the hydraulics of the 
hot water heating system a little more 
thoroughly. Fig. 4 is exactly the same 
as Fig. 3 except that an open ex- 
pansion tank is installed at a height 
to obtain the same pressure on the 
boiler when the system is filled as 
obtained with the closed expansion 
tank, 

It is apparent that the pressure at 
the relief valve and expansion tank 
connection is 27 ft of water or, more 
simply, 27 ft. Assuming that the pip- 
ing between the pump and boiler is 
short and amply sized, the pressure 
at the discharge of the pump is 27 
ft. Since the pump generates a head 
of 20 ft, the pressure at the suction 
of the pump is 27 minus 20, or 7 ft. 
Again ignoring pressure loss due to 
friction, which would be very small 
if the length of pipe is short, the 


pressure at the air vent valves on the 


radiation close to the pump suction 
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Ci = 0 psi 
C2 = —8.7 psi 
At 157F system temp., 
——-= pressure with 
| pump on=0 psi 


Relief Valve C1= 11.5 psi 


C2= 28 psi 


——--— ot he 








a Exp. 
\%l=127 Tank 











C1 =/1.5 psi 
C2=/1.5 psi 
C3= 30 psi 
C4 = 30 psi 














Feeder 
Set 11.5 psi 











3 A COMMON ARRANGEMENT of pump and 
piping for a hot water heating system with boiler 
in basement is shown here. Thermal expansion in 
system will increase pressure until it is zero psig 
at the high point with 157 F average water 


LEGEND 
Figs. 3, 4, 5, 6, and 7 
Gage pressures at points in the systems where 
shown are for system characteristics as follows: 
Cl System at 40 F and pump off 
C2 System at 40 F and pump on 
C3 System at 200 F and pump off 
C4 System at 200 F and pump on 
V.1 Expansion tank volume, gal, Equation No. 4 
V,.2 Expansion tank volume, gal, Equation No. 5 
Add 14.7 psi to obtain psia 
Add 34 ft to obtain ft absolute 
Relief valve set at 30 psi = 69 ft 
Pump head = 20 ft 
Expansion tank is open type for Fig. 4, 
closed type for all others 
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the piping system and its operating characteristics 
294 
\ [62-87 ber (2208) 


3 C3= 0 psi ¢ Of?) 
|__ |€4=-&7'psi (-20F9) 


27 ft 


[C1= 11.5 psi (27 ft) 
C2=2.8 psi (7 ft) 
C3= 11.5 psi (27 ft) 
\C4#= 2.8 psi ( 7 ft) 


Relief Valve 
a Relief Valve Cl=47 ft 


C2=27 ft 


ao ewan ewan i) an am em asenenad 
Foe 





KYi=/27(, Exp 
l, 2=322\) Tank Pump 


[C1=/1.5 psi (27 f1) J Cl = 47 ft 
C2=//5 psi (27 ft) z C2=47 ft 
C3 =1/.5 psi (27 f?) C3 = 69 ft 
|C#=/1.5 psi (27 ft) C4=69 ft 


Pump 
































Water 
Feeder 
Set #7 ft 























4 AN OPEN EXPANSION TANK is installed 
here at a height to obtain the same pressure on the 
boiler when the system is filled as obtained with 
the closed expansion tank shown in Fig. 3. Neg- 
ative pressure develops when pump is operating 


5 RAISING THE FILL OR MINIMUM PRES- 
SURE at which a system with a closed expansion 
tank operates — by an amount equal to the head 
of the pump — necessitates recalculation of the 
size of the tank 


Ci= Oft 


ee C2=oft 
Air ms 





Air Vent 
oe Cl= Oft 
7 C2= Off 


Cl=27 ft 


| 
| 
| 
| 
ad 


| 
| 
| 
! 
! 
Y 
| 
| 
| 


Relief Valve 





Cl = 27 ft 
C2 = 27 ft 
C3=49 ft 
| C4#=49 ft Pump 


Pump 


yJ=127 || Exp. 
¥,2=/96\\ Tank 
L 


yl=127 
V,2=127 








Set 27 ft 


roe Water 
( ; Feeder 

















A ra 

















P Water 


Feeder 
Set 27 ft 











Cl =27 ft 
C2=47 ft 
C3 =49ft 
| C4 =69 ft 





6 A SECOND PIPING ARRANGEMENT — 
with the circulating pump between the expansion 


tank connection and the boiler — 


results in a 


smaller tank — 196 gal — than that for the ar- 


rangement in Fig. 5 — 322 gal 
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x 


Boiler 


Cl=27 ft 
C2= 27 ft 
C3 = 69 ft 
C4#= 69 ft 








7 A THIRD BASIC PIPING ARRANGEMENT 
— the exception rather than the rule — uses a 
smaller expansion tank than the other two. The 
pump does not affect the limiting pressures at 
either the boiler relief valve or the expansion tank 





on the second and third floors would 
be less than atmospheric. Under these 
conditions, air could not be elimi- 
nated from the air vent valves 
whenever the pump was in operation. 
Eventually, air blocks would develop 
and difficulties in heating would oc- 
cur. Exactly the same situation would 
develop with a system whose mini- 
mum pressure and tank size was de- 
termined as discussed on the basis of 
Fig. 3. With an open tank, negative 
pressure would develop whenever the 
pump was in operation. With a closed 
expansion tank, thermal expansion in 
the system would increase the pres- 
sure until it would be zero psig at the 
high point with an average water tem- 
perature of 157 F. 

The situation can be corrected in a 
system with a closed expansion tank 
by raising the fill or minimum pres- 
sure at which the system operates, 


as shown in Fig. 5. The system pres- 
sure should be increased by an 
amount equal to the head of the 
pump. The increased system pressure 
affects the expansion tank character- 
istics, so that the size of the tank 
must be recalculated. 


Re-define Tank Equation Terms 


The equation is derived in the 
same manner as is Equation No. 4. 
The difference lies in the designation 
of the pressures involved, and in the 
those 


procedure for determining 


pressures. 
Equation No. 4 becomes 

V = E/(P./P: — P:/Pu) ....[5] 
where P; = the initial pressure of the air 
in the expansion tank before the system 
is filled with water, as before; and P, = 
the pressure necessary in the tank to 
maintain pressure at the highest point in 
the system at all water temperature and 


operating conditions (the effect of pump 
head or pressure can be included in this 
term, whereas it cannot be included in 
P, + 0.434H); and P,, = the maximum 
pressure permissible in the expansion tank 
(again, the effect of the pump can be 
included). 


How To Use Suggested Equation 


It is possible to prevent a pres- 
sure less than atmospheric from exist- 
ing in any part of the system, as dis- 
cussed with regard to the open ex- 
pansion tank in Fig. 4, by installa- 
tion of a closed expansion tank and 
calculation of the proper minimum 
pressure to be maintained in the tank. 
The solution of the problem is illu- 
strated in Fig. 5. With this piping 
arrangement the maximum pressure 
required to maintain a positive pres- 
sure throughout the system when the 
when the 


water is at 40 F occurs 


pump is in operation. 





Why hasn’t trouble developed with 
more expansion tanks if methods of 
calculation are so inadequate? A 
number of reasons can be listed. 

1) It is very seldom that the aver- 
age water temperature of a system 
drops below 70 to 80 F after the 
system has been placed in operation. 
This would allow a reduction in the 
size of the tank of 5 to 6 percent. 

2) Some systems maintain a “hot” 
boiler 24 hours a day after the heat- 
ing season starts. Since the boiler 
represents approximately 35 percent 
of the water volume of many systems, 
and this water volume would be at a 
practically constant temperature, the 
volume of the expansion tank could 
be reduced by approximately 30 per- 
cent for such systems. 

3) Some systems designed to op- 
erate at an average water tempera- 
ture of 200 F operate at a maximum 
average water temperature of approx- 
imately 170 F. Such systems would 
require approximately 30 percent less 
volume in the expansion tank. 

4) Where a system operates 24 
hours per day, every day, the expan- 
sion tank size could be 50 percent 
of the size calculated. 
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Inadequate Tanks “Get By” 


5) Where an expansion tank is 
drained through the boiler, if the 
boiler discharge valve remains closed 
until much of the air in the boiler 
is compressed into the tank, P; of 
Equation No. 5 will be considerably 
in excess of 34 ft absolute, and the 
size of the expansion tank required 
for such a system will be considerably 
less than calculated with P; equal to 
34 ft absolute. It is very difficult to 
determine a value for P; in such a 
system during design. 

6) Just as the water expands when 
it gets hot, so does the radiation, the 
piping, and the boiler in which the 
water is contained. The effect is such 
as to allow a reduction in expansion 
tank volume of 5 to 10 percent. 

7) In some cases where a con- 
siderable volume of air is trapped in 
parts of the system other than the 
expansion tank, such as the top of 
the boiler, cast iron radiation, or 
abandoned and capped risers, the ex- 
pansion volume required in the ex- 
pansion tank is reduced. 

8) Last, but more common than 
is realized, the system may be op- 
erating poorly and the trouble blamed 
on “air problems.” Actually, an in- 


adequate expansion tank with daily 
cycles of feed and relief introducing 
new air into the system may be the 
real source of trouble. 

These are some of the factors which 
result in lower volume requirements 
for expansion tanks. Generally it is 
inadvisable to anticipate their effect 
during design. The cost of the ex- 
pansion tank is usually an exceeding- 
ly small part of the cost of a hot water 
heating system. It is better to pay a 
few dollars more for an adequately 
sized expansion tank than to gamble 
on operating conditions which prob- 
ably will not occur after the installa- 
tion is made. Further, since it is gen- 
erally recognized that expansion tanks 
do lose their air cushions due to ab- 
sorption and gravity flow of water 
between the tank and the boiler, it is 
recommended that even the possible 
5 to 10 percent reduction in tank size 
due to the expansion of the metal in 
the system be ignored. 

In cases where pressure limits due 
to building height or pump head are 
critical, it is recommended that a 
boiler pressure higher than 30 psi 
be used, or that a steam boiler with a 
hot water converter be considered. 
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If the high point of the system 
is to be maintained at atmospheric 
pressure, the pressure at the suction 
of the pump, 27 ft below that point, 
must be 27 ft gage. The pump gener- 
ates a 20 ft pressure; so, the pres- 
sure at the discharge of the pump 
must be 20 ft plus 27 ft, or 47 ft. 
For use in Equation No. 5 as P;, this 
is converted to absolute pressure: 
47 ft plus 34 ft, or 81 ft absolute. 
The maximum pressure in the ex- 
pansion tank for this arrangement is 
the same as the setting of the relief 
valve, 30 psig or 69 ft. 

As P,, in Equation No. 5, this is 
69 ft plus 34 ft, or 103 ft absolute. 
P,, the pressure of the air in the 
tank before the system is filled, is 
atmospheric, or 34 ft absolute. The 
thermal expansion in the system is 
29 gal, as before. Substituting values 
in Equation No. 5, the size of the 
expansion tank is: 

V = 29/(34/81 — 34/103) 

From these calculations, it is evi- 
dent that the 126 gal expansion tank 
first calculated is entirely inadequate, 


322 gal 


less than 40 percent of the size ac- 
tually required. 

A second piping arrangement that 
is possible is shown in Fig. 6. In this 
case, the circulating pump is shown 
in the piping between the expansion 
tank connection and the boiler. 

The analysis of the system starts 
at the high point near the suction of 
the pump. It is necessary that a mini- 
mum pressure of zero ft gage be 
maintained at the high point. There- 
fore, the pressure at the suction of 
the pump will be 27 ft gage. The 
minimum pressure in the expansion 
tank and set on the water feeder 
is 27 ft gage, or 27 plus 34, which 
is 61 ft absolute, corrosponding to 
P, of Equation No. 5. The pressure 
at the discharge of the pump will be 
27 plus 20 ft, or 47 ft gage. 

The pressure at the boiler relief 
valve will be the same as that at the 
pump discharge and will always be 
20 ft greater than the pressure in the 
expansion tank when the pump is in 
operation. The maximum pressure in 
the system is set by the boiler relief 
valve, namely 69 ft gage or 103 ft 
absolute. Since the pressure in the 
expansion tank is 20 ft less than that 
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H, = Height of system above expansion tank 


p= Head of pump 


Py = Relief valve set pressure 
P= Maximum pressure in expansion tank 


P= Water feeder setting 


Z,, £2, £3 = Various locations for pump 

At Ly, Fe=Hy,, Pa=P_. Results in smallest tank size. 
At Ly, Pe =Hs, Bey =Pa—Hp. Results in medium tank size. 
At ly, Pe =HstHp, Pa=Pe. Results in largest tank size. 


8 THE THREE MOST COMMON PIPING ARRANGEMENTS and their 
effects on expansion tank size are shown here. After a diagram of the sys- 


tem is drawn, the pressure at various critical points in the system for the 


minimum and maximum operating conditions should be determined 


at the relief valve, the maximum pres- 
sure in the expansion tank, P,, of 
Equation No. 5, is 103 minus 20 ft, 
or 83 ft absolute. P; of Equation No. 
5 is 34 ft absolute, as before. The 
thermal expansion volume of the sys- 
tem is 29 gal, as before. Substituting 
in Equation No. 5 to determine the 
volume of the expansion tank re- 
quired for the piping arrangement 
shown in Fig. 6, the volume is: 

V = 29/(34/61 — 34/83) = 196 gal 

While the size of the expansion 
tank required for the piping arrange- 
ment shown in Fig. 6 is considerably 
less than that shown for Fig. 5, it 
is still larger than that calculated by 
Equation No. 4. 

A third basic piping arrangement 
which might be used in the boiler 
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room for the hot water heating sys- 
tem discussed is shown in Fig. 7. It is 
apparent that the head of the pump 
does not affect the limiting pressures 
at either the boiler relief valve or 
the expansion tank with this arrange- 
ment. Again P, equals 34 ft absolute. 
Substituting the values shown on Fig. 
7 into Equation No. 5, the tank size 
is: 
V 29/(34/61 34/103) 126.7 gal 
This tank size is identical, within 
the limits of slide rule accuracy, with 
the tank size determined by Equation 
No. 4. The expansion tank size de- 
termined by Equation No. 4 would 
be adequate for the piping arrange- 
ment shown in Fig. 7. Unfortunately, 
this type of piping arrangement is 
the exception rather than the rule. 
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CONTROLLED temperature and humidity and 
dust free atmosphere are achieved by two separate 
central air conditioning systems, several packaged 
units and electrostatic air filters in the new win- 
dowless optical plant of Argus Cameras, Inc. 


VACUUM TUBES tipped with paper cones are used to clean lenses 
during inspection before assembly 


ool, Clean, 


By O. G. Hylton 


YEAR “ROUND cooling and cleaning 
of air along with rigid control of 
humidity are provided in the recent!y 
completed new optical plant of Argus 
Cameras, Inc., Ann Arbor, Mich. Its 
windowless construction and heat pro- 
ducing machines and processes 
and the ever present enemy, dust 
require the most favorable indoor 
climate in order to meet the rigid 
specifications for manufacturing and 
assembling precision products. 

Argus makes and tests several 
types of precision instruments for the 
government, including telescopes and 
fire control devices, in addition to 
turning out some 70,000 cameras and 
projectors each month. All have 
lenses or prisms, and some have both, 
made from optical glass, ground to 
individual specifications. 

To control temperature, humidity 
and air motion, and to provide com- 
fortable working conditions for per- 
sonnel, an extensive air conditioning 
system is installed. Several independ- 
ent systems are utilized, including 
both central station type and pack- 
aged equipment. 

Lens making by Argus starts in 
the “blocking room,” where glass 
blanks are attached to steel blocks 
with pitch. This space is not cooled 
by refrigeration, but in most cases, 
induction heating is used in the lens 
blocking operation to reduce heat 
given off into the room. An exhaust 
system is installed in this area to 


remove the heat and likewise pull in 
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Dry Air for New Camera Plant 


...is provided by central systems and packaged units 


to increase technical efficiency in the production of 


precision optical devices 


spillover air from the rest of the one 
story windowless building. 

Once blocked, lenses go first to 
the grinding room and then to the 
polishing room. Both processes are 
accomplished on a mass production 
basis in rooms with several rows of 
motor driven equipment. It is neces- 
sary to control the air temperature 
because grinding and polishing abra- 
sives are held in pitch, which must 
be kept at the proper degree of hard- 
ness. The air temperature in the 
polishing room is maintained be- 
tween 80 and 85 F. Two separate 
air conditioning systems are installed 
in these rooms, each using a compres- 
sor directly driven by a 30 hp 1800 
rpm motor. The condensing units, 
equipped with direct expansion coils, 
are in the machinery penthouse on 
the second floor. Air is supplied at 
the flow rate of 15,000 cfm through 
ducts suspended from the ceiling. 

Diffusers are employed to avoid 
drafts on lenses, which might affect 
the condition of the pitch. Controls 
for these two systems are pneumatic 
and are designed for sequence op- 
eration. Outside air is used for venti- 
lation and for cooling, until the cool- 
ing effect is no longer present. Then 
the controls start the refrigeration 
cycle. During the summer the sys- 
tems use 10 percent outside air, but 
in winter up to 100 percent outside 
air can be employed if needed. 

In the lens coating operation, which 


follows the polishing process, a coat- 


ing of magnesium fluoride to in- 


crease the lens speed is applied 
under vacuum and heat. Air con- 
ditioning is an absolute must here. 
for much heat is produced. 

The tool grinding room is served 
by a 15 ton packaged unit. In the 
hand grinding and polishing room, 
where special lens work is done. a 
714 ton unit is used. Another 714 
ton unit cools the room where lens 


tools are made, and a third 714 ton 


machine serves the precision assem 
bly room. A 5 ton conditioner is 
installed in the tool inspection room. 

Thus the problems of temperature 
and humidity are solved. The humid 
ity which must be kept low is 
controlled within 5 percent. Air is 
cleaned by filtering and washing, then 
dehumidified. Oversize filters are 
used to insure a high degree of clean 
liness. In addition, electrostatic ait 


filters are installed where required, 


IN VENTILATED BOOTH a protective coating is sprayed on one s'de 
of the lenses before polishing the other side. Oiled paper lining in the 


booth catches stray particles 
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PRACTICAL PIPING PROBLEMS 


By Bill Dopp 


— 


Choosing the Right Material for Piping 


. . . is the first fundamental of correct piping 


design, says Mac when asked by two engineering 


students to help start their thinking for a thesis 


on high pressure, high temperature piping. This 


selection, he says, is determined by six factors: 


pressure, temperature, physical properties of the 


fluid or material transported, its chemical charac- 


teristics, electrical potential, and the environmen- 


tal conditions. 


“ARE you Mr. Martin MacVane?” 
asked the taller boy at the door. 

“Yes.” 

“I’m Dave Hawley,” The young 
man replied. “This is Jim Drury. 
My father is chief enginer of the 
Towner power plant. He suggested 
that I come and see you.” 

“Come in,” Mac said cordially. 
“I’m glad to meet you both. Your 
father, Dave, is an old friend of mine. 
How is he? I haven’t seen him in a 
long time.” 

“He’s fine. Right on the job every 
day as usual. He doesn’t think of 
much besides his precious plant. He 
said to give you his best regards.” 

“Thanks,” Mac replied. “What can 
| do for you fellows?” 

“I’m working on the thesis for my 
engineering degree. As I get into it, 
I begin to wonder if I haven’t bitten 
off more than I can chew. The sub- 
ject is ‘High Pressure, High Tem- 
perature Power Piping’.” 


“Whew! 


You've taken on some- 


Bill Dopp has had some 40 years of 
experience dealing with piping, including 
a long stretch as a sales engineer. He is 
devoting part of his present leisure to 
writing of his many piping experiences. 
All the names used are fictitious. 
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thing there,” declared Mac admiring- 
ly. He turned to the other fellow. 

“Jim, are you doing the same?” 

“No, Sir. ?'m only a Junior, but 
Dave and | room together. Dave's 
father suggested the subject, | guess. 
I came along to lend him moral sup- 
port.” 

“What did your father think I 
could do for you, Dave?” 

“He said that you could tell me 
more about piping in a few minutes 
than he could in a week. He suggested 
that I ask you about the best way 
to handle this subject. Could you give 
me some hints?” he asked hopefully. 

“Wait until I get a card table,” 
suggested Mac as he got up. You'll 
want to make some notes. Here, have 
a smoke?” He handed Dave an or- 
nate cigarette box. When they were 
comfortable, Mac leaned back in his 
easy chair, put his finger tips together 
and stared thoughtfully at his young 
visitors. For a few moments there was 


complete silence. 


Piping Is Transportation 


“Let’s start at the beginning. 


proposed Mac. “Then you can use 


Heating, 


what you want and leave out the rest. 
First of all you must keep in mind 
the fact that piping is transportation. 
Its whole purpose is to transport a 
fluid or other commodity from one 
place to another. Like any other 
transportation, its efficiency must be 
measured by the unit cost of han- 
dling whatever is going through thal 
particular pipeline. It costs money 
to move steam, or water, or oil, o1 
gas through piping. There are many 
things that contribute to this cost; 
among them are the first cost of the 
line, interest on the investment, and 
maintenance of the piping system.” 
He paused thoughtfully. “There are 
certain fundamentals in piping design 
that must be carefully considered if 
any piping system is going to be 
efficient and safe.” 

“May 
hesitatingly. 

“Surely,” 


fully. “Don’t hesitate to break in with 


I interrupt?” asked Dave 


consented Mac cheer- 
any question as it occurs to you. That 
goes for you, too, Jim.” He chuckled. 
“I hope this isn’t going to be a lec- 
ture. What were you going to ask, 
Dave?” 


“This idea of piping as transporta- 
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tion is entirely new to me. I've al- 
ways thought of it in terms of a 
structure. You say that we have to 
determine the unit cost. Just what 


does that mean?” 


Piping System a Structure 


“A piping system, when it is com- 
plete is a structure,” Mac said. “The 
rules for strength and security that 
apply to any structure apply to it 
also. But there are many things that 
must be considered before we get 
to the structure stage.” 

“Where does interest on the in- 
asked Jim. “Isn't 
that part of the general overhead of 
the plant?” 

“Yes it is,” 
to get at the efficiency of a particu- 


vestment come in?” 


agreed Mac. ““However. 


lar line, you have to break down your 
costs to the line itself. Suppose you 
are going to build a steam line that 
will handle 100,000 pounds of steam 
per hour, 24 hours a day the year 
around, Let’s say that the first cost of 
the line is $20,000 and that your 
plant is based on a 20 year amortiza- 
At 6 percent that line 


would cost about $1200 per year.” 


tion period. 


Mac smiled as Jim’s eyes opened 
wide. “That's just the start.” he de- 
clared. “Let’s set the maintenance at 
1 percent or $200 per year. To that, 
you add the general overhead factor, 
which includes your insurance, taxes 
etc. But there is another little matte: 
that will need much closer attention.” 
“What's that?” asked Dave. 
“Friction,” laughed Mac. “A very 
costly commodity. It will plague you 
in every pipeline that you design. 
Suppose your buildings, boiler cost. 
upkeep and all, set the cost of steam 
production at $1000 per lb of pres- 
sure drop. If your line has a 50 psi 
drop due to friction, you will have to 
capitalize $50,000 for 20 years also.” 
“That’s more than twice the cost 
of the line.” 
“You'll have to capitalize it just 


gasped Jim. 


the same as you do the cost of your 
line. It will add a matter of something 
over $2500 to the cost of transport- 
ing your steam each year. You have 
to take this on the chin. Jim. With- 
out pressure drop, the steam won't 


move through your line. If you want 


to get a speed of 10,000 feet per 
minute, you ll have to have consider- 
able drop.” He chuckled. “I said that 
it cost money to move fluids. See what 
1 mean?” 
“Good 


“The cost is going up fast.” 


erief,” exclaimed Dave. 

“So far, it's only got to about 
$0.0000005 per 100.000 pounds, If 
your maintenance goes to 5 percent 
instead of 1, or the failure of your 
line causes a shutdown and loss of 
production, there’s no telling where 
your cost may go.” Mac paused, look- 
ing at Dave intently. “Designing high 
pressure piping is no light under- 
taking, I assure you.” 

“Evidently not,” said Dave. “But, 
Mr. MacVane. do you have to go 
through all of that for every pipe line 
that you design?” 

“No. You can leave much of that 


to the accountants. The pressure drop 


you have to watch closely, but if you 


consider carefully the first funda- 
mental of piping design you won't 
so wrong on the other things.” 


“What's that?” the boys asked. 


Codes Set Minimums for Piping 


“The selection of the proper ma- 
terials for your line,” answered Mac 
firmly. He got up, went to a book 
shelf, 


volumes. “These are the foundation 


returning with two_ small 
stones of all properly designed pip- 
ing. The Code for Pressure Piping 
and The American Society of Me- 
chanical Engineers Boiler Code set 
the minimum qualifications for the 
strength and safety of piping. They 
dictate what is currently good prac- 
tice.’ He weighed the books in his 
hand. “When you're designing pip- 
ing, don’t let these books be beyond 
arm’s reach. They are your guide.” 

“The Boiler Code is principally 
concerned with boilers, isn’t it?” 
asked Jim. 

“Yes,” replied Mac. “It also estab- 
lishes the rules for all the piping con- 
nected to the boiler. In some cases. 
such as the boiler feed. it goes quite 
a distance from the boiler itself.” 

“TI can see where selecting the right 
material is important in a high pres- 
sure steam line, but does that apply 


to common piping also?” Dave picked 
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up the Piping Code as he asked the 


question. 


How To Select Piping Material 


“Fellows.” warned Mac emphat- 
ically, “get it fixed in your minds 
that there is no such thing as com- 
mon piping. Any pipe that is worth 
putting up is worth putting up right. 
Any other way may be dangerous and 
also very costly. Whether it is in the 
basement of your home, a steam line. 
or a lawn sprinkler, if it fails it can 
easily become the basis of a costly 
law suit.” He was suddenly in a very 
serious mood. “Let’s go back to this 
matter of selecting material for ow 
line. The first thing we must know 
is all about the material or the fluid 
that we are going to transport.” He 
picked up a pencil, writing the words 


as he spoke them: “pressure, tem- 
perature, physical properties, chemi- 
cal characteristics, and electrical po- 
tential, if any.” 

“The first two are easy.” said 
Dave, “but what about the rest?” 

“Not so easy, cautioned Mac. “We 
must know that both the pressure 
and temperature are going to be 
constant, or what the changes will 
be, and how often they will occur. 
‘Your steam line may have 1500 psi 
and 1000 degrees F at one time and 
no pressure, and 70 F a few hours 
later. You have to take both condi- 
tions into consideration in everything 
you do with that line.” 

“By physical properties, you mean 
is it water, or steam, or what. don't 
you?” Jim’s eyes were flashing be- 
tween the paper and Mac’s face. “It’s 
going to make a lot of difference what 


you carry in that line.” he declared. 


Analyze Properties Carefully 


“You're right Jim,” assented Mac. 
“Physical properties can be very dif- 
ferent. You may be transporting coal, 
wood chips, beer, sulpuric acid or 
steam as well as water. Each requires 
that we know all about it, or we may 
get into trouble. For instance, wate 
is not just H.O. In its pure state, it 
is very hard to handle and can give 
you no end of trouble. 

“You mean, water is not just 
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‘“*. . Some pipes get pretty heavy — That makes 


quite a problem taking care of the expansion.” 


water,” observed Dave, grinning. 

“Precisely,” laughed Mac. “Some 
years ago, an eastern city changed its 
water supply. Within a year, water 
piping all over town was being re- 
placed. Leaking pipes ruined thou- 
sands of dollars worth of decorating, 
flooded hotel rooms, and generally 
made life miserable for everyone. 
Eventually, practically all the water 
supply piping in town had to be re- 
placed.” 

“What happened to the water?” 
asked Jim, frowning. 

“The new supply came from the 
mountains with a timbered water- 
shed,” said Mac. “It had a lower 
mineral content than the old supply, 
but it also had a considerably lower 
pH than the other. Water coming 
from timbered country has a tendency 
to pick up certain acids. You will find 
nothing more destructive of water 
piping than weak acid.” 

ms suppose they put in copper 
pipe.” suggested Dave. 

“Yes, Dave,” affirmed Mac. “They 
had to use copper fittings and brass 
valves, too, since widely dissimilar 
metals in a line will frequently set 
up another kind of trouble. When 
metals having different electrical po- 
tentials are used in the presence of 
any fluid which can act as an elec- 
trolyte, galvanic action will begin and 
galvanic corrosion will destroy one or 
the other of the metals, ultimately 
causing the line to fail.” 

Jim. “What 


about your steam line, Dave? If a 


“Gee,” exclaimed 
water pipe can get as complicated as 
that, a high pressure steam line must 


be a dilly a 


Temperature Decides Material 


“The ultimate maximum tempera- 
ture is going to be the deciding factor 
in selecting the material for your 
line, Dave,” declared Mac. “If you're 
going to play around the thousand 
degree mark, maybe up to ten fifty, 
you will have to choose one of the 
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newer chrome alloy steels, probably 
2 or 214 percent chrome and 1 per- 
cent moly. Stabilization against 
graphitization and a low creep rate 
are essentials, but you have to keep 
other things in mind. Pipe joints, for 
instance.” 

“The joints will have to be welded 
of course,” asserted Dave casually. 

“Of course. But let’s think of the 
pipe, first. Your steel will have an 
allowable stress of about 12,000 psi 
at 70 degrees. At 1050 F it will be 
only 4800 psi, or about 40 percent 
of the allowable cold stress. It is on 
this basis that you will determine the 
P/S or pressure stress relationship 
and the thickness of the pipe.” 

“They have recently changed the 
P/S formula for high pressure pip- 
ing,” said Jim. “We were discussing 
that in class the other day. How can 
they do that? If the other formula 
was right, and a lot of piping was de- 
signed with it, why change it?” 

“Because the original formula did 
not contemplate the high tempera- 
tures that are in use today. And the 
result of experience and_ research 
has shown that with the new metals 
there is no need to make piping quite 
as heavy as would result from using 
the original formula. 

“Some of these pipes get pretty 
heavy,” commented Dave. “In one 
station I know of, the steam piping 
is 1714 inches OD and over 3 inches 
thick. That makes quite a problem of 
taking care of the expansion.” 


“Why Weld the Pipe Line?” 


“We'll get to the matter of flex- 
ibility later in our discussion,” said 
Mac. “Right now, we’re interested in 
the quality and strength of the ma- 
terial that we’re going to use. You 
said that, of course, you would weld 
the line, Dave. Why?” 

“Well, ...” hesitated Dave. “That’s 
the accepted practice. As you said 
about the pipe thickness, the new 


technique in welding has developed 


from the research that has been going 
on in the welding field for years. | 
don’t know how else you would make 
the joints. You certainly couldn’t bolt 
them. They had to go to pressure-seal 
bonnets on valves to keep them from 
leaking.” He paused, shrugging his 
shoulders. “Sure, you'd have to weld 
them.” 

“Suppose the turbine manufacturer 
isn’t very receptive to the idea of 
your welding your line to his tur- 
bine. Then what?” Mac asked. 

“I know,” snapped Jim. “There 
is a type of line joint like a pressure- 
seal bonnet joint that has been used. 
If I remember right, they use two 
different metals for it, too.” 

“Right you are, Jim,” laughed 
Mac. “Dave is right, too. The line 
joints will undoubtedly have to be 
welded, but the turbine end of the 
line may need some such joint as 
you suggest.” He turned to Dave. 
“You see that they used different 
metals in the joint. Selection of ma- 
terial again, to meet specific needs. 
It’s always the first fundamental.” 
He paused to let that sink in. “In 
this case, it has been the tempera- 
ture that has decided what we would 
do. In the case of water, it might be 
corrosion. But in the case of a food 
processing line, it might well be the 
matter of contamination of the fluid 
which would determine the answer.” 

“In low pressure lines, wouldn't 
the kind of joint have something to 
do with the selection?” asked Dave. 

“It might have some influence,” 
Mac said. “For instance, in a plant 
where, because of volatile fumes, 
welding would be ruled out. Generally 
speaking, you can adapt almost any 
kind of mechanical pipe joint to all 
the materials you are likely to use. A 
flange can be put on a tubular prod- 
uct with threads, by lapping, or even 
by shop welding, so that the choice 
there is a wide one.” He paused 
gravely. “In fact, Dave, you might 
not be able to get some of the highly 


refined new alloy steels for your 
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steam line, because the welding pro- 
cedure for that particular metal has 
not yet been worked out.” 

“Then it is the five character- 
istics of the fluid carried that deter- 
mine the material for the piping?” 


summarized Jim. 


Consider External Conditions 


“That is true,” asserted Mac, “ex- 
cept when you have external condi- 
tions that could seriously damage the 
kind of material that you have in 
mind.” 

“Like what?” interrupted Dave. 

“Sometimes,” said Mac, “you have 
very corrosive conditions outside of 
the pipe, such as acid bearing soil or 
contaminated atmosphere that carries 
a fairly heavy sulphur content. Then 
the outside conditions might be the 
real determining factors for your se- 
lection.” 

Mac took the pencil, writing an- 
other word at the end of his brief 
list. “We better add environment to 
this list. It can play an important 
part, especially in mine work or in 
the processing industries. A bunch 
of us once got a surprise when a 
downspout on a paper mill proved 
to be nothing but a shell of several 
coats of paint, The pipe had been 
completely destoyed inside this shell 
by the sulphur fumes from the mill 
that had been picked up by the rain 
water.” He laughed aloud at a new 
thought. “Even water from the sky 
may not be just HO.” 

The boys laughed with him. “Gosh, 
you get all kinds of surprises when 
you get to talking about these things,” 
said Jim. “I wish that some of the 
other fellows could have been in on 
this.” 


Choose the Right Valves 


“So far we have talked about only 
Dave,” Mac 
pointed out. “What about valves?” 
“When we determine the kind of 
material in the line, that settles the 


a part of your line, 


valves, too. doesn’t it?” contended 
Dave. 

“T was thinking the same thing. 
but your question makes me think 


there is a catch in the valve matter.” 


hedged Jim, looking doubtfully at 
Dave. 

“In our high pressure steam line, 
we would use pressure-seal valves,” 
argued Mac. If you examine those 
valves closely, you'll find that they 
contain about 15 different kinds of 
metal. During the war the Navy had 
a valve with 22 different metals. That 
may seem silly, but there was a good 
reason for every one of them.” He 
paused, smiling at the look of aston- 
ishment that met his statement. “Now. 
in our valves there will be about six 
of these metals actually in contact 
with the steam. We can start with 
one metal for the body. It should be 
of the same material as the pipe, 
Don’t you think so?” 

“Yes.” admitted Dave, “except that 
it would be cast material instead of 
forged.” He hesitated, then declared, 
“TI think I’d let the valve manufac- 
turer worry about the rest of it.” 

Jim chuckled, “I don’t think that 
Mr. MacVane will agree with that 
idea.” 

“You're right, Jim,” affirmed Mac. 
“No, Dave, it’s your responsibility. 
The man who designs the valves puts 
all of his knowledge and experience 
into them and does his best to give 
you the finest product for your needs 
that he can. But other manufacturers 


may not agree with him. It’s up to 


you to choose between them.” 


Chagrined, Dave said, “I really 
stuck my neck out that time.” They 
laughed together over his discom- 
fiture. 

“That’s the way we learn, Dave.” 
consoled Mac. “You'll have to know 
why the valve designer chose to use 
every one of those metals. Why use 
a different 
surfaces than for the disc, and still 


metal for the seating 
another for the stem? Is his reason 
for choosing a softer metal for the 
seal ring valid? You'd better know.” 
He put a sharp emphasis on his in- 
junction. 

“Come to think of it. the whole in- 
side of the valve is really a_ part 
of the line.” ventured Jim. “I can see 
now that it does make a difference 
what goes into a valve.” 

“You don’t buy valves by the ap- 
pearance of the package the way you 


do cereal at the supermarket,” 
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laughed Mac. “I don’t mean that it’s 
up to you to design the valves. That’s 
really someone else’s business, but 
you do have to know what he’s doing, 
and why.” 

“I suppose the same thing applies 
to the valves in any line,” decided 
Dave. 

“You bet it does,” 
agreed Mac. “The 


small brass valve that has been put 


emphatically 


failure of a 


into a line with too much pressure for 
it may cause a lot of damage, or even 
a life.” Mac glanced at his watch. 
“It’s getting late, fellows, so | guess 
we'd better sum this up for the time 
being. We can take up the other 
fundamentals at a later date.” The 
boys started to rise, but Mac held up 
his hand. “Just a minute,” he cau- 
tioned. “Let’s see what we have ac- 
Dave. 
> 


fundamental of piping design? 


complished. what’s the first 


Review First Fundamental 


“The selection of the material for 
the line,” he answered, smiling broad- 
ly. “I will never forget that, I’m 
sure.” 

“All right. Jim, on what must the 
selection be based?” Mac asked. 

“The pressure, temperature, physi- 
cal properties, chemical character- 
istics and electrical potential,” replied 
Jim promptly. “And environment!” 

“Then you have to know all about 
the materials you intend to use,” in- 
terjected, Dave heartily. 

“And forget the 


laughed Jim, beating Mac to the ques- 


don’t Codes,” 
tion. 

“What does the selection of the 
material mean to the plant account- 
ing department?” asked Mac. 

“It determines the first cost and 
the interest charges,” declared Dave. 
“IT think it will also determine the 
maintenance cost. The nearer right 
the selection is, the less chance that 
there will be any trouble with the 
line.” 

“Then there is that little matter 
of pressure drop, the costly commod- 
ity,” joked Jim. “We didn’t get very 
far with that.” 

“We'll take that up again with the 
fundamental, 


second some evening 


next week, shall we?” Mac said. 
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¢ With the advent of high 
speed press machinery, ink 
mist became a critical problem 
in modern newspaper publish- 
ing. Not only pressrooms but 


mail rooms and other parts of 
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some buildings, too, were 


plagued by the soiling mist. 


To minimize the deposit of 


ink mist. and to remove heat. 
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1 INK MIST is deposited on the auto- 
matic filters at left. Units above at the 
Washington, D. C., Times Herald exhaust 


individually through an outside wall 


Solving the Ink Mist Problem 


By James W. May 


American Air Filter Co. 


THE REMOVAL of ink mist from the 
air in newspaper pressrooms has al- 
ways presented a problem with re- 
spect to the maintenance of the col- 
lection equipment. Ink mist, by its 
very nature, is sticky or tacky and 
has a tendency to adhere to every 
surface which it contacts. The at- 
tendant paper dust generated by the 
folding and slitting operations forms 
a convenient nucleus for the growth 
of lint globules and serves to com- 
plicate the problem. The situation 
has also been further aggravated by 
the advances made in press design 
to obtain higher operating speeds 
which has resulted in increased 
amounts of ink mist being liberated 


into the pressroom area. 


Heating, 


Ink mist has tremendous soiling 
properties and when allowed to dis- 
perse into the pressroom not only 
adds immeasurably to the housekeep- 
ing chores, but also results in ad- 
ditional equipment maintenance. It 
is customary to exhaust pressrooms 
and maintain a slight negative pres- 
sure to prevent the escape of the ink 
mist to other portions of the build- 
ing. The exhaust air must be cleaned 
with some type of air filter to prevent 


defacing adjacent structures. 


Automatic Dry Filters Used 


One of the recent developments in 
the air filtration field has been the in- 


troduction of an automatic dry type 
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large quantities of air are, 


therefore, passed 


pressrooms and 


through 


discharged 


to the outside. To prevent the 


ink discharged from defacing 


other buildings and to protect 


the discharge units themselves 


from ink deposit, automatic 


dry type air filters are installed 


ahead of the fans. 





2 AUTOMATIC AIR FILTER UNITS 
at the Fort Wayne, Ind., News Sentinel 
discharge into a common duct so that 


some of the air can be recirculated 


. . . in newspaper pressrooms with automatic air filters 


400 ft long. The fresh roll of clean 


media, mounted on brackets on top 


When this re 


sistance rises to a point coinciding 


filter. The high order of cleaning resistance to air flow. 


efficiency provided and its freedom 
of the filter casing, is transported with the setting on the 


from maintenance makes it particu- pressure 


switch, the electric circuit is closed 


larly attractive for this application. 

The filter was originally developed 
for the removal of lint from recir- 
culated air in textile mills. Its free- 
dom from maintenance made _ it 
natural to survey other fields of ap- 
plication where the maintenance of 
the air cleaning equipment had al- 
ways presented a problem. 

The filter consists essentially of 
an endless screen curtain of woven 
stainless steel wire which rotates over 
top and bottom rollers in a vertical 
filter casing. The filtering media, a 
paper type cellulose tissue composed 


of two plies, is supplied in rolls of 


down the face of the filter by the 
rotating screen. The top and bottom 
portions of the filter casing are 
equipped with seals so that all of 
the air being handled must pass 
through the cellulose media. After 
the paper accumulates its dirt load, 
the dirty media is automatically re- 
rolled at the bottom of the filter. 
The stainless steel screen is ro- 
tated by a fractional horsepower 
motor operating through a gear re- 
ducer and chain drive, and the opera- 
tion of the drive motor is controlled 
by a pressure switch. As the filter 


media becomes dirty, it offers more 
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and starts the drive motor that ro- 
tates the screen. After a_ sufficient 
amount of clean media has been 
added by the rotating curtain to 
cause the resistance to be reduced to 
the proper level, the switch then 
opens the motor circuit and the filter 
curtain remains stationary until the 
resistance again builds up to the pre- 
determined operating point, This 
method of controlling the curtain 
movement apportions the media 
usage to the amount of ink mist in 
the air. Mounted along side the pres- 


sure switch is an indicating pressure 


12) 





.. + The rate of filter media usage is controlled by the 
resistance differential across the filter curtain .. . 


gage so that the resistance imposed 
by the filter can be determined at 
all times. 


Filter Tested in Pressroom 


Because of the obvious difficulties 
in attempting to simulate newspaper 
pressroom conditions in the labora- 
tory, arrangements were made with 
the Louisville, Ky., Courier Journai 
and Times to install a test unit in 
its pressroom, This pilot unit con- 
sisted of a small size unit connected 
by a sheet metal housing to an ex- 
haust fan. The unit was mounted on 
casters and placed in an aisle be- 
tween two rows of presses and op- 
erated so as to simply recirculate the 
pressroom air. A wide variety of 
tests were conducted to determine 
collecting efficiency and optimum 
operating conditions for the filter. 
With two ply media and air velocities 
through the filter curtain in the order 
of 480 fpm, it was possible to obtain 


weight efficiencies of 98 percent. 


How Filter Operates 


Aside from its high cleaning ef- 
ficiency, the freedom from mainte- 
nance of the filter makes it particu- 
larly suitable for ink mist collection. 
In an average pressroom, a clean 
roll of media should operate from 
five to seven weeks, and changing of 
the media rolls is a very simple opera- 
tion. The dirty rolls of ink laden 
media can be disposed of by burn- 
ing or in any suitable fashion. Since 
the rate of media usage is controlled 
by the resistance differential across 
the filter curtain, the rate of resist- 
ance rise of the media is a direct 
function of the amount of ink mist in 
the air being handled. When the con- 
centration is low, the curtain will 
move less frequently and this means 
that no special attention or adjust- 
ments of the filter are necessary to 
meet the changing operating condi- 


tions in the pressroom. 


The entering air side of the filter 
is generally visible to the pressroom 
personnel, and the last few feet of 
each roll of media is supplied with 
a color stripe down the center so as 
to serve as a warning that the media 
is nearly exhausted. For those in- 
stallations where the unit is installed 
in a system of duct work, there is 
available an alarm which attaches 
directly to each section. By taking 
advantage of the fact that the filter 
operates within a definite range of 
velocity, it is possible to utilize ex- 
treme points of this range to op- 
switch. This 


switch consists of two different size 


erate a warning 
vanes which actuate two individual 
micro switches. The small vane is 
sensitive to high velocities, which 
might result from a hole or tear in 
the media. The large vane functions 
in a reverse manner and is actuated 
by the absence of air flow. The last 
18 in. of each media roll is provided 
with a strip of kraft paper of such 
density as to be impervious to the 
flow of air. When this portion of the 
media is fed across the curtain, the 
presence of the kraft paper prevents 
any flow of air through that portion 
of the filter face. This immediate re- 
duction in air velocity causes the 
large vane to reposition itself by 
gravity and thereby actuates its micro 
switch. Both of these micro switches 
are of the double throw type and are 
wired through the pressure switch 
on the filter unit panel. Either a tear 
in the media or a run-out of the 
media roll will cause the drive motor 
circuit to open and the signal circuit 
to close. The curtain drive motor will 
not again operate until the trouble 


is located and corrected. 


Typical Installations 


The first pressroom installation of 
the automatic filter was made at the 
Milwaukee Journal, where a new ex- 
installed. The 


haust system was 


original exhaust system had become 


inadequate with the higher speed 
presses and the attendant increase 
in ink mist. 

Four separate exhaust systems, 
each consisting of an exhaust fan, 
plenum chamber and duct connec- 
tions and two filter sections, were in- 
stalled, with each filter section han- 
dling 5000 cfm. The exhaust fans 
discharge directly out-of-doors. In 
this original installation, the plenum 
chambers were sized so as to provide 
sufficient space for the installation of 
electronic precipitators behind the 
filter units. The high degree of ait 
cleaning provided by the filter made 
it unnecessary to install the electron- 
ic units. 

Five separate exhaust units are in- 
stalled along the outside wall of the 
Washington, D. C., Times Herald as 
shown in Fig. 1. Each exhaust unit 
consists of a filter and fan to handle 
6000 cfm. The filter units are sus- 
pended from the ceiling, with the air 
flow being directed up through and 
across the presses so that the ink 
mist generated migrates to the in- 
dividual filters before it has an op- 
portunity to disperse into the room. 

Fig. 2 shows two units installed 
along an outside wall of the Fort 
Wayne, Ind., News Sentinel. These 
units discharge into an overhead ex- 
haust system so that a portion of 
the air can be recirculated during 
the winter. Each of these units has 
an air handling capacity of approxi- 
mately 8000 cfm. 

In each of these illustrations, the 
filters are exposed directly to the 
room and are located as close to the 
presses as practical. The omission of 
any duct work on the air entering 
side of the filter and the high ef- 
ficiency of the unit have resulted in 
reducing to a minimum the mainte- 
nance associated with ink mist col- 
lection. 

In existing pressrooms floor space 
is often limited. Under such condi- 
tions it may be necessary to locate the 


filters near the ceiling. 
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THE LAW AND YOUR PROFITS 


By William Hurd Hillyer 


Should You Arbitrate? 


A CONTRACT which contains an arbi- 
tration clause should be entered into 
with both eyes open. Arbitration find- 
ings are a law unto themselves and 
may prove costly to the contractor. 
This stands out in a recent case. 
Insta-Tution Heating Co. had a 
written subcontract with the State 
Building Commission for the instal- 
lation of a heating system at the 


School for the Blind. (All 


herein are fictitious.) When the gen- 


names 


eral contractor had almost completed 
found the 


behind on its 


his work, the architect 
heating firm so far 
contract that completion within the 
specified time limit would be vir- 
tually impossible. 

This situation was reported to the 
Commission, which at first deter- 
mined to cancel Insta’s contract. But 
upon Insta’s assurance, the Commis- 
sion deferred action for three or four 
months. At the end of that period, 
the architect, still dissatisfied, offi- 
cially informed the Commission that 
the heating contractor was hopelessly 
in default. Thereupon the Commis- 
sion declared the contract terminated 
and called on the contractor's surety 
to complete it. The heating contractor 
demanded arbitration, according to 
the contract’s terms. 

After a 10 day hearing of evidence 
and argument, the board of arbitra- 
tion made a general award in favor 
of the State Building Commission and 
found that the architect had suf- 
ficient cause for his action. Insta 
took the case to the next higher 


court. where he tried to get the award 


WILLIAM HURD HILLYER, author 
of this regular feature, is a contributor 
to a number of baaking aad financial 
publications and has written severa! 
books on business. A former vice [resi- 
dent of the Atlanta Trust Co., bis work 
there gave him a practical legal back- 


ground. 


vacated. There, also, he sued the 
Commission for the balance due 
under the heating contract. 

A special judge, to whom the court 
referred the matter, took two years 
to decide that the arbitrators’ award 
was “incomplete.” The courts handed 
the case back to the arbitrators for 
further consideration. This time the 
board made 15 specific findings, in- 
stead of one, all of them adverse to 
Insta-Tution. A year later the heat- 
ing contractor asked the court to 


upset this “supplementary” award, 
but the arbitration judge confirmed 
both awards. From his decree, the 
heating contractor appealed. 

The arbitration awards, Insta-Tu- 
tion contended, were not valid be- 
cause (1) the original finding was in- 
complete; and (2) the 15  supple- 


mentary findings were not made 
within the specified time limit. He 
further claimed that there was not 
sufficient cause for the architect's 
certificate upon which the Building 
Commission terminated the contract. 

Said the state supreme court: “The 
trouble” with such contention “is that 
the general award necessarily con- 
stituted a denial” of the contractor's 
“claim under the so-called 15 points.” 
The court enumerated the following 
facts “‘necessarily adjudicated” by 
the award: 

1) That the sub-contractor (Insta) 
had failed to furnish a_ sufficient 
skilled 
proper materials. 

2) That he 


regarded the architect’s instructions. 


number of workmen and 


had persistently dis- 
3) That he could not complete his 
work satisfactorily and in accordance 
with specifications. 

1) That sufficient cause existed to 
justify the Commission in terminat- 
ing Insta’s contract. 


5) That his day-to-day progress on 
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the job was not in keeping with th 
Commission’s order which, in effect, 
had put him on probation before his 
contract was terminated. 

6) That the Commission did right 
in taking Insta off the job and calling 
on his bond surety for completion. 

In the supreme court’s opinion, 
an agreement to submit a controversy 
to arbitration has the legal effect of 
a compromise settlement of all mat- 
ters in dispute. A further effect of 
such an agreement is to make the 
written award the exclusive source 
of the parties’ right and liabilities 

To make its position more posi- 
tive, the higher tribunal quoted from 
“Noth 


relative to the 


one of its previous decisions: 
ing in the award 
merits of the controversy as sub 
mitted, however wrongly decided, is 
ground for setting aside an award. 
in the absence of fraud, misconduct 
or other valid objections.” As laid 
down by the court, the general rule 
is that arbitrators “are the final 
judges of both law and fact.” More 
specifically, “the rights of parties are 
narrower than in judicial trials, for 
there is no review or correction of 
errors. either upon facts or law; not 
indeed are arbitrators absolutely 
bound by strict legal principles. They 
may proceed altogether on views of 
what is right and just between parties 
without following the rules that would 
govern a court of law or equity. 
Apart from emphasizing the need 
for diligence and cooperation in the 
performance of a contract, Insta’s 
predicament shows that the services 
of arbitrators are not to be lightly 
invoked. No holds are barred, their 
decisions are virtually final, and their 
mistakes, if any. cannot be rectified 


by legal appeal. 





QUESTION OF THE MONTH 





What Causes Book Pages to Crinkle? 


THE (QUESTION, What Causes Book 
Pages to Crinkle?, was published 
previously in HPAC and is repeated 
here for information along with an 
answer to the question that has 
been received. Other comments for 
publication will also be welcome. 

‘A bookstore in Montana with a 
250.000 volume stock of used books 
suffers considerable loss from warp- 
ing and crinkling of the paper pages. 
It is not practical, however, to in- 
stall air conditioning, or even to pro- 
vide a well insulated, heated build- 
ing since the books are mostly low 
priced. The damage occurs during 
severe cold spells. 

“The building. on a well drained 
site, is partly floored with concrete. 
Part has dirt floor topped with gravel, 
then concrete blocks. Over the blocks 
is a platform on which book stacks 
stand. Part of the building has a 
double ceiling and part has side walls 
which are provided with double 
sheathing and two layers of tarred 
felt and an exterior of aluminum 
sheet metal. 

“Books moved to the heated office 
during cold spells quickly warp un- 
less humidity is kept up, but in 
distant unheated parts of the build- 
ing, cold alone seems to warp and 
buckle the paper. Is this caused by 
the small amounts of moisture travel- 
ing in and out of paper? Extreme 
cold has the same effect as extreme 
heat; both cause rapid dehydration 
and consequent wrinkling. On_ the 
other hand, vapor pressure decreases 
with the temperature. But does not va- 
por pressure cause moisture migra- 
tion? Yet books placed in the owner’s 
deep freeze don’t seem to buckle at 
zero F. Is it the lack of moisture and 
or moisture movement due to temper- 
ature extremes? Ventilation or the 
lack of it does not seem to help. Will 
cold alone do real damage, or are 
there unrecognized factors present?” 


—D.L. 
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EDWARD F. WEHLAGE — 
‘‘Dampness Is Only Thing 
That Causes Crinkling”’ 
COLD ALONE will not do real damage 
to books. This is substantiated by 
the experience encountered when 
books were placed in a freezer at 
zero F. At low temperatures, the ma- 
terials in the binding might become 
brittle and be damaged in use. The 
books in this freezer may not have 
been saturated with excess moisture. 
but a book that is damp may warp 
when placed in a freezer, unless it 
is held under weights until the mois- 
ture content is stabilized. 

A great deal of 


presented in this problem. but one 


information is 


central fact has been overlooked, and 
that is a record of the actual relative 
humidity for the space during the 
period in question. The construction 
of the building with a partially un- 
paved floor is exactly the kind that 
will ordinarily develop high humidity 
and allow the books to pick up a 


great deal of moisture. 


e yo {RE INVITED to contribute a 
question for publication, or an answer to 
a published question. Please address your 


There is only one thing that will 
cause a book or any paper to warp 
and buckle, and this is plain ordinary 
“dampness” coupled with changes in 
the humidity at which the paper is 
stabilized. 

Moving a book from a damp spot 
to a drier room will result in buckling 
unless the book is kept under weights 
or in a press until it has reached 
a stable moisture content that matches 
its new surroundings. 

Anyone interested in the problem 
of handling paper would do well to 
write to the Hammermill Paper Co.. 
Erie, Pa.. and ask for a copy of 
their book. “Relative Humidity.” A 
few quotations from this book are 
given below: 

“Paper is composed of millions of hol 
low straw-like cellulose fibers which re- 


spond to every slight change in atmos- 
pheric conditions. They expand when ab- 
sorbing moisture and contract when giving 
it off. Either of these conditions may take 
place very quickly 90 percent of the 
change is probable in the first 10 minutes 


or less of exposure. 


reply to the Editors, Heating, Piping & 
Air Conditioning, 6 N. Michigan Ave., 


Chicago 





READER ASKS — 


too.” J.W.M. 


“How Can Boiler Feed Pumps 
Be Selected for Best Performance?’’ 


“T am looking for the latest available information which will guide 
me in selecting boiler feed pumps for steam plant service. Larger boiler 
feed pumps now required with the higher operating pressures in modern 
steam plants result in higher first costs and higher operating costs if one 
pump is selected rather than several. 

“Is there some rule of economics that can be applied after consider- 
ing the pump characteristics and sizes available to meet the require- 
ments? Of course, reserve capacity, available with more than one pump, 
is a big advantage that must be considered, but the maintenance costs 
may be greater with several pumps. 

“| hope that some helpful information can be published on this 


subject, as other engineers are probably concerned with this problem 
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“Up to the present time, no way has 
been found to manufacture printing paper 
that will not be affected by changing hu- 
midity conditions. Paper made of cellulose 
is by nature hygroscopic and reactive to 
moisture; therefore, the facts must be 
faced, the action and effects of humidity 
understood, and the best remedy applied 
under prevailing conditions. 

“Hygrometer and thermometer readings 
are directly related in understanding what 
relative humidity is doing to any kind of 
paper and its handling. 
different 


temperature and relative humidity are ad- 


“A number of conditions of 


vocated by different authorities, although 


Atomic 


THE PRINCIPLE of using waste heat 


from atomic energy installations to 
heat large buildings first at Har- 
well, England (HPAC for January 
1952), then at Hanford, Wash. 
(HPAC for February 1954) is 
now being developed for smaller 
buildings, as explained by Robert E. 
Ferry, general manager of the Insti- 
tute of Boiler and Radiator Manu- 
facturers at its 40th anniversary meet- 
ing recently. He foresees as a “prac- 
tical reality possibly within a few 
years” an atomic year ‘round heating- 
cooling system, powered by a baby 
nuclear reactor connected to a boiler. 

The “A-Boiler” system 


sion-proof and safe from radioactivity 


explo- 


will both heat and cool a small 
building, for example, approximately 
six years on a single charge of fission- 
able material hermetically sealed 
within the multiple-shielded “port- 


able” About 


of an auto battery, the reactor would 


reactor. twice the size 
be replaced with another sealed unit 
at the same price after its charge has 
been exhausted. 

The A-Boiler system 


be added to existing heating boilers 


which can 
without removing them will pro- 
vide chilled water cooling in summer, 
hot water heating in winter, virtually 
unlimited year ‘round domestic hot 
water, and heat for melting snow 
from walks and driveways. 

Summer cooling by the A-Boiler 


system would be accomplished by an 


there is no disagreement in basic prin- 
ciple. The following are about average: 
“*Where it 


form 
generally agreed that 75 F to 80 F at 55 


is possible to have a uni- 


condition all the year around, it is 


percent humidity is ideal.’ ” 

A considerable portion of my per- 
sonal library is stored in basement 
rooms at my home. Practically the 
entire basement is below grade. Left 
uncorrected, the humidity would be- 
come excessive during the summer. 
This resulted in the buckling of pages. 
have installed a 


However, since I 


portable dehumidifier, damage to 
books and papers has been eliminated 
and the woodwork has been kept in 
good condition. 


If a checking 


humidity could be installed, and then 


recorder for the 
controlled with the use of dehumidify- 
ing apparatus or humidifying equip- 
ment, the only problem needing at- 
tention would be the proper me- 
chanical handling of the storage of 


the books. WEHLAGE, 


Mechanical Engineer. 


Epwarp F. 


Boiler Being Developed 


... for year ’round air conditioning 
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absorption refrigeration unit. Water 
chilled by the unit would be piped 
to forced convectors. In winter, the 
same sealed piping circuits — a non- 
radioactive heat transfer medium 

would carry hot water, as in a modern 
conventionally fueled hot water heat- 


ing system. 
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Once installed, the sole “fuel” ex- 
pense thereafter would consist of “re- 
charging” every siIX years or so by 
exchanging the exhausted reactor for 
a fresh one, factory adjusted, sealed 
and pre-controlled. Life of the sys 
tem equipped with a cast iron boiler 
would be 40 or 


more years, 





Industrial Air Conditioning for 


Health and Safety Makes Progress 


By Allen D. Brandt 


Chief Industrial Hygiene Engineer 


Bethlehem Steel Co. 


SEVERAL ADVANCES were reported in 
industrial air conditioning at the re- 
cent 16th annual convention of the 
American Industrial Hygiene Asso- 
ciation in Buffalo. Among them were 
the determination of pressure loss 
flexible 


hose, improved methods of sampling 


characteristics of exhaust 
and analyzing air pollutants, and 
progress toward the determination of 
the tolerance limits for physiological 
strain from working in high tempera- 
ture environments. 

In all, 73 papers were presented in 
the three day convention, most of 
them dealing in one way or another 
with the control or regulation of the 
industrial environment. 

Pressure loss characteristics of 
flexible exhaust hose reported by Dr. 
Leslie Silverman, of the Harvard 
school of public health, fill a long- 
standing void in the design of local 
exhaust systems. Exhaust systems fre- 
quently require flexible hose to be 
connected to moving pieces of equip- 
ment. In the absence of friction loss 
data for such tubing, it frequently 
was difficult to select a fan scientif- 
ically. And in multiple systems it 


ON THE JOB 


... control of the industrial environment and 


air pollution measurement and control 


discussed at AIHA meeting 


was often impossible to accomplish 
system balance except by the use of 
blast gases. 

The judicious use of local exhaust 
ventilation was recommended for re- 
ducing the air contamination by Ben- 
jamin Feiner, of the New York state 
department of labor, in a report of a 
survey of 16 typical paper pulp mills. 

Determination of the tolerance 
limits for working conditions in so- 
called hot industries may be nearer 
possibility, according to H. S. Beld- 
ing, of the University of Pittsburgh 
graduate school of public health, who 
discussed the various forms of heat 
injury from physiological strain pro- 
duced by exposure to high tempera- 
ture environments. The three basic 
responses to heat which determine the 
overall strain, he said, are: (1) ad- 
justments of the circulatory mech- 
anisms by which blood flow to the 
skin is increased; (2) operation of 
the sweating mechanism; and (3) 
elevation of body temperature. 

Threshold limits provide the only 
available basis for engineering con- 
trol of the 
They play a singularly significant role 


industrial atmosphere. 


in industrial health, efficiency and 
production, Despite their shortcom- 
ings, they are indispensable in the 
absence of a_ better yardstick, The 
pros and cons of threshold limits were 
discussed in a half-day session. 

Toxicology of many materials, in- 
cluding plastics, rubber, and certain 
insecticides, were discussed in eight 
papers. The results from recent 
studies of the retention of airborne 
particulates — solid and liquid in 
the human respiratory system were 
presented in one paper. 

Different aspects of the measure- 
ment of concentrations of contami- 
nants in the atmosphere were dis- 
cussed in eight papers. These reports 
covered problems both in sampling 
and in analysis. 

A variety of papers were given on 
the subject of air pollution and its 
control. One discussed trends in the 
public thinking on this. Others cov- 
ered the significance of certain air 
pollutants, the dangers of using in- 
dustrial hygiene standards in air pol- 
lution evaluation, and the sampling 
and analysis of air pollutants, both 


in stacks and in the community. 





Plastic 


Ricip PLASTIC PIPE is used in place 
of metal pipe on one of the Navy’s 
newest minesweepers, U.S.S. “Corm- 
orant,” to handle bilge, cold salt 
water for fire mains, and cold fresh 
water. It is also used in voice tubing. 
says the B. F. Goodrich Co. 
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Pipe Used on Navy Minesweeper 


... to help shun magnetic mines 


With its 144 ft hull made entirely 
of wood, the ship probably has less 
metal in it per square foot than any 
other type of Navy ship. The purpose 
is to discourage the attraction that 
exists between metal ships and mag- 


netic mines. 


The same rigid plastic in sheet 
form is used for the ship’s Diesel oil 
collector tanks and water tanks. Both 
tanks tested 


under actual service conditions for 


pipe and have been 


more than a year aboard ship. The 
pipes are | to 4 in. in diameter. 
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omograph 


Simplifies Duct Design 


By Robert W. Ruppert 


Mechanical Engineer 


THE DESIGN of exhaust, ventilating, and dust 
collecting systems may be simplified by using the 
nomograph on the following page in which values 
for air flow, velocity, velocity pressure, duct 
diameter and area are given. 

In one operation, this nomograph solves three 
equations used in air flow determinations and 
on one sheet provides data that is usually com- 
piled on two or more pages in handbooks. This 
chart may also be of value to engineers by 
aiding them in quick field calculations. 

The three equations solved by this chart are 
the familiar: 

LT ELE EES 
VP [V/4006 }? 
1 m/4[d/12}? 
where Q air flow rate, cfm (standard air); 
mean velocity of air flow, fpm; A flow area of round 
duct, sq ft; VP velocity pressure, in. of water gage; 
d diameter of round duct, in.; and 4006 a con- 
stant. 
The use of this chart is best explained by 


an example: 


Problem: An exhaust system is to deliver 
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2000 cfm of air at standard conditions. In 
order to convey certain particulate matter in 
the airstream, the mean velocity is to be 4500 
fpm. What size round duct must be used and 
what will be the velocity pressure used in com- 
puting system losses? 

Solution: Connect 2000 on the Q scale with 
1500 on the V scale by a straight line. At 
the intersection of this index line and the d 
scale, read d 9 in. (A 0.44 sq ft); on 
the VP scale (adjacent to 4500 fpm on the | 
1.27 in. WG. 


If any two of the five variables are known, 


scale) read velocity pressure 


the other three may be determined immediately. 
The chart is also useful for obtaining the 
velocity pressure when the velocity is known 
and vice versa. Simply read the VP opposite 
the value of the velocity on the adjacent scale. 
The area and duct diameter scales can be 
used in the same way. Knowing the required 
flow area in square feet, the diameter of a round 
duct to give this area may be found by reading 
the diameter on the d scale adjacent the given 


value of area on the A scale or vice versa. 
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NOMOGRAPH (applicable only to air at standard density) solves three equations used in air 
flow determinations and simplifies the design of exhaust, ventilating, and dust collecting systems 
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Air Conditioning Coil Odors 


By A. B. Hubbard”, Bloomfield, N. J., Nicholas Deininger** 


and Frederick Sullivan’ 


EXTENSIVE field investigations and 
thorough laboratory experiments have 
established a method of predicting 
the odor performance of cooling coils 
used in air conditioning. The equip- 
ment designer not experienced along 
these lines may, in choosing coil sur- 
faces, set up a small but troublesome 
probability of complaints of foul odor 
easily traceable to the air conditione 
discharge grille or duct. 

It is necessary at the outset to 
distinguish carefully between two 
categories of odor trouble. The more 
common odor complaint is the result 
of too much tobacco, food, body 
odor, or combinations of these being 
produced for the amount of ventila- 
tion or infiltration air available to 
dilute them. The offending 


plainly indicate their origin, such 


odors 


as tobacco, food or body odor. In- 
stallers and servicemen are prepared 
to correct such situations through in- 
telligent appraisal and action. The 
routine odor difficulty has two unique 


characteristics: the odor is easily 
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SUMMARY — Some _ compo- 
nents of familiar environmental 
odor blends accumulate on cool- 
ing coil surfaces and reappear in 
air-conditioned spaces during 
off-cycles. The modified odor 
blend is objectionable and not 
readily connected to odors orig- 
inally created on the premises. 
The condition does not respond 
to ordinary remedies. Coil odor 
was reproduced in a test room 
under controlled odorant input 
conditions, and a_ simplified 
method is described for evaluat- 
ing strips of material. Results of 
organoleptic observations are re- 
duced to three factors combined 
in a coil quality rating which 
predicts odor performance in 
practice. The best surface spar- 
ingly picks up only the more ac- 
ceptable odors and _ releases 
these rapidly to avoid undue 
build-up. Ratings of a variety of 
materials and surface treatments 
are given. It is concluded that 
aluminum, tinned copper, and 
bare copper rank in that order. 
A treatment is described for fur- 
ther improving aluminum. 


identifiable as to origin. and the air- 
conditioning system is not its focal 
point. There is no need to elaborate 


on this ordinary odor problem. 
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The other type of odor trouble is 
the subject of this paper and is called 
by experienced servicemen. air-con- 
ditioning odor, coil odor or air-con- 
ditioning coil odor. Coil odor is not 
only very foul and disturbing. but is 
both foreign and familiar to every 
layman. It is foreign in that such a 
blend never occurs in any other con- 
nection. It is familiar because coil 
odor vividly reminds ea h person of 
his most revolting odor experience. 
Different 


same odor situation in terms varying 


people may describe the 
from stale cigar butt through rotten 
eggs to dead rat. Another distinctive 
symptom of coil odor is that it clear- 
ly comes from the air conditioner. 
The onset of coil odor takes one of 
two forms. It may appear in full 
force within a week of installation. 
On the other hand, the early indica- 
tion may be only a puff of foul odor 
during the morning start-up. In either 
premises may be 


case, the over- 


whelmed for several weeks during 
September and October, particularly 
when a long sustained spell of hot 
weather suddenly moderates. 

A research program, active for al- 
most four years, was started in the 


Fall of 1948. The opening phase of 
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the program was a lengthy field in- 
vestigation of store cooler installations 
in highly industrial and commercial 
districts of New York, New Jersey 
and Philadelphia areas. A team of 


engineers visited a large number of 


The selected coil odor cases had in 
common varying degrees of tobacco, 
food and body odor as suspected pri- 
mary sources from which odor ac- 
cumulation could be drawn. All these 
units had bare copper coils. Although 
bare copper had been used success- 
fully for over 15 years, it was decided 
to test the persistent rumor that cop- 


per accumulates foul odor. One store 


odor. For example, numerous sam- 
ples of condensate were collected and 
analyzed. Parts per million concen- 
trations of many contaminants were 
These 


trates, nitrites, chlorides and phenol. 


noted. included sulfates, ni- 


Some of these correlated fairly well 
with coil odor conditions. However, 


glaring exceptions were evident, and 
no individual 


condensate analysis 


Fig. 1—Plan view of test room 


Fig. 2 
the test room 
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(R) Air Recirculation Duct 
Water Pressure Gauge 
fired Furnace 
her. (Y) Condensate Pump 


air-conditioned commercial establish- 
ments, mostly selected at random, to 
obtain first-hand knowledge of odor 
conditions and to discuss these with 
users. Due to the difficulty of de- 
scribing odors, normal channels had 
generally produced vague and con- 
tradictory information. It was felt 
necessary to build up a solid founda- 
tion of facts before a scientific ap- 


proach could be planned. 


Field Investigation of Odors 
Early in the field study two classes 
of odor difficulty, as just described, 
became apparent, and it was clear 
that effort should be concentrated on 
further investigation of the coil odor 
phenomenon. The survey revealed 13 
installations having coil odor and to 
which experimental access could be 


arranged. 
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(U) Gas-fired Water Heater 
(W) Water Spray. (X) Capillary Cell Humidi 


Blower 


Experimental! 
(S) Water Manifold. (T) 
(V) Gas 


cooler was selected for experiment. 
This unit was in a night club with 
year-round cooling load, and there 
were competitive units, with differ- 
ent coil surfaces, on the same prem- 
ises. Highly thinned red alkyd base 
paint was flow-coated on the copper 
coil surface in place. When improve- 
ment was noted, the remaining in- 
stallations selected for experiment 
were similarly treated one at a time 
as justified by preceding experience. 
Results proved fair to excellent. 

The investigating team of engi- 
neers inspected each of the experi- 
mental jobs at monthly intervals for 
a period of one year. Visits to other 
installations were also kept up to 
provide general experience and a 
basis for comparison. 

Various approaches were made to 
of coil 


determine the mechanism 


Heating, 


Introduction of food odors in the smaller chamber of 


could be used to predict susceptibility 
to coil odor. 

After a year of experience, the 
field investigating team had accumu- 
lated a store of empirical know-how, 
but found itself in an unsatisfactory 
situation. Odor trouble could not be 
accurately predicted, and the ability 
to diagnose air-conditioning odor and 
prescribe corrective action could not 
be readily transferred to others. No 
positive conclusions of importance 
could be stated. For instance, it could 
only be said that a very small per- 
centage of bare copper coils would 
develop odor; the majority were ac- 
ceptable, and many were excellent. It 
could not be said that tinned copper 
coils were immune to odor; investi- 


had 


cases 


gation turned up some aggra- 


vated of odor on such coils. 


Coil odor is unknown in some areas 
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and fairly common in others. Some 
establishments, such as a particular 
delicatessen-meat market, had a high 
level of odors of all varieties, but 
no signs of coil accumulation. On 
the other hand, there was the unlike- 
ly case of coil odor in an appliance 
showroom with no discernible back- 
ground odor except from smoking 
during infrequent sales meetings. 
Thus it was apparent that the re- 
search program should go into a 


laboratory phase where scientific 
methods and controls could be used 
to clear up the contradictions and 


answer the questions raised by the 


Fig. 3—Four experimental coils as viewed by observer in the 


panel examination room 


field study. It was further apparent 
that the objective of a laboratory 
program should be to reveal the 
mechanism and fundamentals of coil 
odor. Arrangements were made to 
take up the scientific phase in an 
Odor and Flavor Laboratory in Cam- 
bridge, Mass., and the program called 
for close cooperation between the 
field study team and the laboratory 
engineers and scientists with related 
odor skill and experience. 

The first move was to design and 
construct a test room where four con- 
veniently small coils, having differ- 
ent surfaces, could be operated under 
controlled odor input conditions. It 
was then necessary to adapt a suit- 
able method of odor measurement, 
to develop test procedures and to an- 
alyze data to rate the odor properties 


of various cooling coil surfaces. 


Odor Test Room 


The odor test room, constructed of 
asbestos-cement board, had overall 


dimensions of 8 x 12 ft with a 714- 


ft ceiling. The room was divided into 
two chambers; one chamber (8 x 4x 
7% ft) 
troduction room; the other chamber 
(8 x 8 x 71% ft) contained the test 


coils and was used as the panel ex- 


served as the odorant in- 


amination room. Fig. 1 is a top-view 
drawing of the test room with ap- 
paratus and equipment labeled. The 
smaller of the two chambers of the 
test room is used for the direct in- 
troduction and mixing of the specific 
odorants and outside air prior to 
circulating the mixture over the coil 
surfaces. The odorants selected were 


tobacco smoke, cooking food odors, 


tion room 


synthetic perspiration sprays and 
combinations of these. These odorants 
had been suggested by the Technical 
Advisory Committee on Odors of the 
AMERICAN SOCIETY OF HEATING AND 
A1R-CONDITIONING ENGINEERS as be- 
ing the most likely offenders in air- 
conditioning systems. Fig. 2 shows 
the method of introducing food 
odorant. Fig. 3 shows an arrangement 
of four experimental coils in the 
panel examination room. 

In this test room it was possible 
to reproduce coil odors in a stand- 
ardized way which almost exactly 
duplicated actual conditions ob- 
served in the field. The characteristic 
behavior of test coils made of dif- 
ferent metals and having different 
surface treatments could be readily 
evaluated. The test room made it 
feasible to study the accumulation 
and modification of specific odorants 
on the experimental coil surfaces dur- 
ing the cooling period, the subsequent 


release of odor components with an 


increase in coil temperature and the 
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extent of odor retention after a re- 


turn to initial cooling temperature. 


Odor Measurement 


Odor evaluations were made by a 
trained panel using an adaptation of 
the Flavor Profile method of Cairn- 
cross and Sjostrom’. Each panel mem- 
ber smells the air leaving the coils 
and writes down odor notes per- 
ceived, using descriptive terms such 


as sour, burnt, or rubbery; and de- 


Fig. 4—Panel members testing experimental coils in examina- 


cides on the intensity of each note 
using a number scale ranging from 
threshold (just perceptible ) to very 
strong. Findings are discussed fully 
by the panel in open session after 
each test until all agree on common 
terminology. The resulting consensus 
is an odor profile for each coil. After 
considerable experimentation, the fol- 


lowing cycle was established: 


1. Normal operation: chilled water is 
circulated through coils, and outdoor air 
is circulated through rear chamber, coils 
and then back to outdoors. 

2. Odorant is introduced in rear cham 
chilled 


through coil and test room air is recir 


ber while water is circulated 
culated. Water temperature is adjusted te 
give 60 F leaving air temperature, and 
odorant introduction is continued 15 min. 

3. Rooms are flushed with outdoor air 
for 15 min while chilled water circulation 
is continued. 


4. Odor 
panel immediately after flushing period 


measurements are made by 
and while outdoor air flushing is con- 
tinued. Fig. 4 shows a panel examining 
four experimental coils 


'Flavor Profiles A New Approact 
Problems, by S. E. Cairncross and I 
(F a Technology IV (8) 1950, p 
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5. Coils are purged of odor accumula- 
tion by switching water circulation to 
stored hot water with temperature adjusted 
to give 100 F leaving air. 

6. Odor measurements are made at the 
beginning of the purging period and re- 
peated after two 10-min periods. 

7. Odor retention is determined by mak- 
ing a final odor measurement after chilled 


Fig. 5—Panel examining test strips 


water circulation is re-established and leav- 
ing air temperature is again 60 F. 

8. Finally hot water circulation is con- 
tinued to drive off any remaining odors 
and to prepare coils for another test. 


During the tests the humidity was 
controlled to insure that the coils 
dripped normally during cooling op- 
eration. A special series of tests es- 
tablished that dry coil operation re- 
sulted in the least odor pickup, 
normal dripping operation increased 
the odor load, and borderline dehu- 
midification caused a_ noticeable 
worsening of odor performance. This 
last operating condition is character- 
ized by a heavy coating of moisture 
on the coil surface with drops clearly 


seen but with none dripping off. 


Explanation of Coil Odor 


Air conditioning coil odor is an 
blend of 


stances accumulated on the surface 


unnatural odorous sub- 
of the coil. It is caused by selective 
adsorption of various odor compo- 
nents from the normal environmental 
odors. Some components of a com- 
plex odor blend are adsorbed more 
readily than others, the speed of ad- 
sorption and the preference patterns 
being functions of the kind of sur- 
face. An 


odorous material may collect on a 


impressive amount of 


coil surface even though the environ- 
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mental odor is below or near thresh- 
old level. Adsorption is more rapid 
on a cold surface and is probably 
influenced by the condensation of 
water vapor. 

When released by the heating or 
off-cooling cycle, this accumulated 
odor residue (coil odor) is foreign 
and objectionable primarily because 
it is out of context or separated from 


its normal blend of background odors. 


The emphasized components of the 
odor accumulation are generally the 
more objectionable odors because 
they are associated with putrifaction, 
rancidity or uncleanliness. 

Common odor blends, for example, 
tobacco, food and body odors, are 
not as different as one might sup- 
pose. Such notes as burnt-fragrance, 
sour, sulfide, and animal are common 
to all three of these odorants. The 
similarity of tobacco and vegetable 
odors can easily be demonstrated in 
the laboratory by comparing the 
odor produced by passing cigarette 
through 


smoke and steam 


wool, with the odor of steam passing 


copper 
through a mixture of cut-up vege- 
tables. The identifying component of 
tobacco is scalped by the copper so 
that both appear as familiar boiling 
vegetable odors. 

The fact that coil surfaces do selec- 
tively adsorb odors from the air pass- 
ing over them introduces complica- 
tions in the analysis of test results. 
The odorant blends used include at 
least 30 components or notes, and 
each kind of surface may pick up any 
number of these in amounts above 
threshold. Each picked up component 
varies in strength depending on the 
preference pattern of each surface. 
The acceptability of each note picked 


up is another variable. Finally, each 


Heating 


surface, when warmed, exhibits a 
different ability to retain each ad- 
sorbed odor component. The Appen- 
dix outlines the method used to re- 
duce test results to predictions of 
comparative quality of surfaces to 


air-conditioning cooling coils. 


Rapid Screening of Surfaces 
The cost of making and testing ac- 


tual coils turned out to be too high 


Fig. 6—Apparatus for contaminating test strips 


to permit speculative search for 
better surfaces. To overcome this, a 
simple rapid test was devised. Briefly, 
the screening test consisted of the fol- 


lowing steps: 


1. Initial examination of 4-in. sq _ test 
strips by a trained panel. 

2. Contamination by tobacco smoke in 
saturated air for 1 hr followed by 5 min 
airing. 

3. Odor profiles of contaminated strips 
by panel at room temperature. 

1. Odor profiles of contaminated strips 
during gentle heating by infrared lamp, 
special attention being paid to the rate of 
purging. 

5. Final odor profile after cooling con 


taminated strips to room temperature. 


Whenever possible the test strips 
were baked at 250 F for 4 hrs before 
being contaminated. 

The odor profile procedure has 
already been outlined. Fig. 5 is a 
photograph of a typical panel at 
work. The panel operates in an odor- 
free room without distraction. For 
maximum efficiency, each panel 
member must be completely at ease 
and confident. The panel leader has 
the delicate and demanding task of 
euiding the panel without dominating 
its judgment or upsetting its morale 
and confidence. 

Each material was rated on the 
basis of its odor pickup resistance. 


This was a term used to incorporate 
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both the type and level of odor pick- 
up. The rating scale was divided into 
four distinct categories, good, fair, 
poor and very poor. For example, 
the 
type of odor not objectionable, the 


if the odor level was low and 


surface received a good rating. Con- 
versely, a surface exhibiting objec- 


tionable components at a high level 


Table 1 


of high intensity were given slou 
ratings. Purging between the two ex- 
tremes was classed as moderate. 
Deininger and Sullivan? have de- 
scribed the method in its general ap- 
plication to rating surfaces on odor 
performance. The description and dis- 
cussion here covers the special case 


of rating surfaces with regard to their 


Odor Performance of Surfaces 
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merited a very poor rating. The rate 
of release or the speed of purging 
the adsorbed odor was also consid- 
ered to be of major importance. Those 
materials which rapidly returned to 
their original odor during the purg- 
ing period and, therefore, had little 
or no residual odor were given a fast 
rating; those which lost only a small 
part of the acquired odor during 
purging and retained a residual odor 
2Study and Evaluatior 
of Surfaces, by Nichol 


Sullivan (Annals « 
Sciences, Vol. 58, 4 
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odor performance in air-conditioning 


cooling coils. 


Fig. 6 shows the apparatus set up 
The 


standard 


odorizing 
10-in. lab- 


oratory vacuum desiccators. Each ves- 


and ready to use. 


chambers are 
sel is cleaned and charged with 100 
ml of water to provide a saturated 
atmosphere. Four or five test strips, 
preferably 4 in. square and about 
0.025 in. thick, are suspended on a 
glass rod. Each chamber is evacuated 
to 15 mm of mercury. Five cigarettes 


of assorted brands are placed in a 
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manifold and smoked at a slow and 


rate down 2 in. by controlling 


steady 
the pressure drop across the cigarettes 
at 14 in. of water indicated on a man- 
ometer. To insure a strictly vapor 
phase odorant, the smoke is led to 


the through an 


odorizing chamber 
impingement tube containing a plug 
The 
is broken by in- 


The 1-hr 


contamination period starts at this 


of clean non-absorbent cotton. 


remaining vacuum 


troduction of clean air. 


point. 


Results 


Table 1 is a plot of resistance to 
odor pickup versus purging rate. Sur- 
faces of equal pickup appear on di 
agonals and of equal purging rate in 
columns so that the horizontal rows 
show equal quality coil surfaces. The 
ideal surface would either pick up 
nothing or would avoid any release 
of accumulated odor. While such an 
ideal is unlikely, it is reasonable that 
the best surface 


obtainable actual 


would sparingly pick up the more 
acceptable odors and would release 
these rapidly during off-cycles to 
avoid undue build-up. This is the 
good and fast area appearing as 
Class 1 in the top row. 

exem- 


Coil quality in Class 2 is 
plified by fair pickup in combination 
Another 


moderate purging rate would have 


with fast purging. coil of 
to improve its other attribute, pick- 
up, to good in order to stay in Class 
2. This is reasonable and has been 
cher ked repeatedly. Classes , and | 
each have three combinations of 
pickup and purging; Class 5 has two, 
and Class 6 has one. (Words fail to 
convey an idea of the poor quality of 
Class 6 surfaces which avidly pick 
up the worst stenches and_ release 
them interminably. ) 

Table 1 bears out the old industry 
rumor concerning bare copper which 
appears in Class 5 (poor pickup and 
slow purging). The same rumor has 
it that tin coating is the remedy, and 
that it 
motes copper to Class 4, This finding 


checked sheet 


this is so to the extent pro- 


has been with pure 
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tin and also solder coatings on cop- 
per. 

Anodizing copper (electrolytically 
induced oxide) degrades it to bot- 
tom place along with silver, tungsten, 
nickel and zinc. 

Organic coatings change the odor 
performance ratings, sometimes for 
better, other times for worse, but 
no decisive trend is apparent. 

No really practical treatment could 
be found to raise copper to a signifi- 
cantly higher class. Copper can be 
upgraded to Class 2 by an expensive 
wax coating (commonly used to re- 
duce adherence of ice cubes to alumi- 
num trays). The same result can be 
obtained at considerable cost by a 
polyvinyl formal coating which re- 
quires an oxide substrate. 

Noble or exotic metals do not nec- 
essarily give odor performance in 
proportion to their price. Following 
are some examples: tantalum, plati- 
num and stainless steel in Class 2; 
molybdenum and titanium is Class 
4; magnesium and cadmium-silver in 
Class 5; and silver, tungsten, nickel 
and zinc in Class 6. 

Aluminum can be upgraded one 
class by buffing or electropolishing. 
This is of academic interest only, 
since such surfaces would not retain 
their polish in service. The best im- 
provement of aluminum was obtained 
by mild chromic or phosphoric acid 
treatment as explained in detail later. 

The foregoing results apply to 
strips tested with cigarette smoke. 
It should be of interest to compare 
these with the results of coils tested 
with tobacco, food and synthetic 
perspiration odors. Table 2 shows the 
odor performance of test coils fol- 
lowing the same scheme used in Table 
1 for the strips. The situation is more 
complicated because in many cases 
the coils have fins of one material 
and tubes of another. Where direct 
comparisons can be made the results 
match except in the case of copper. 
In Table 2 this shows up in Class 4 
instead of Class 5, probably due to 
some fault in the method of reducing 
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the voluminous coil test data to this 
form. 

Direct comparison of all-aluminum, 
aluminum fins on copper tubes, and 
all-copper coils indicates that they 
rank in that order from best to worst. 
That is, the effect of the copper tubes 
shows through to partly offset the 
better performance of aluminum. 

The chromatized and phosphatized 
aluminum coils fulfill the promise 
indicated by the strip tests. The 
copper-oxidized coil produced un- 
believably foul stenches, again pre- 
dicted by the screening test. 

The inclusion of the two vitreous 
enamel-coated coils ought to be ex- 
plained. In the early stages of the 
project some thought was given to 
constructing glass coils which could 
perhaps serve as standards of excel- 
lence. When no practical way could 
be found to design a glass coil of 
reasonable proportions, it was sug- 
gested that vitreous enamel might 
form an essentially glass surface. It 
can be seen that such enamel either 
lacks the odor properties of glass or 
that glass does not guarantee good 
odor performance. 

Chromatized and _ Phosphatized 
Aluminum: These acid dips are or- 
dinarily used as mild etches to im- 
prove the adherence of paint to 
aluminum. It was found that such 
dip treatments improved both pick- 
up and purging performance of alu- 
minum. The three main variables of 
the process are bath temperature, dip 
time, and acid concentration. These 
are noted parenthetically in Table 1 
in the order mentioned in degrees 
Fahrenheit, minutes, and percent. The 
treatment seems critical and, if over- 
done, the odor improvement may be 
lost. Several combinations were tried 
with the various results shown, but 
the possibilities were not completely 
explored. 

Special tests were made on a group 
of coils over an extended operating 
period to determine the life of 
treated compared to untreated alumi- 
num coils. No significant loss of 
odor performance occurred in the 
equivalent of one cooling season. 

Many of the coatings and treat- 
ments tested in strip form cannot be 
applied to finished coils, but must be 


applied to fin stock ahead of fabrica- 
tion. Chromatizing and phosphatizing, 
however, are readily accomplished 
after the coil is completely assembled. 

Incidence of Coil Odor: Correla- 
tion of field observations and labora- 
tory results permits only the qualita- 
tive conclusion that the chances of 
occurrence of coil odor increase as 
the class number, according to Tables 
1 and 2, increases. No case of coil 


Table 2—Test Coil Odor Characteristics 
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odor in Classes 1 to 3 has been en- 
countered during five seasons of ob- 
servation. Previous experience with 
coils in Classes 4 and 5 indicated 
less than 2 percent incidence in some 
areas and negligible occurrence in 
others. There is no field experience 
with Class 6 coils. 

It was impossible to predict which 
installations would develop persistent 
coil odor and which would be free 
of it. Laboratory tests gave the broad 
separation previously outlined but 
could not duplicate the critical region 
between susceptibility and resistance 
to coil odor. The following factors ap- 
pear to determine between them the 
probability of coil odor: 


1. Concentration and type of environ- 
mental odor. Depends on relation between 
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rate of production of odor and ventilation 
to dilute odors. 

2. Kind of coil surface. 

3. Ratio of cooling to off-cycle operation 
while fan is running. This depends on re- 
lation between load and capacity, and 
method of operation by user of equipment. 
The coil with more off-cycle time is less 
likely to develop odor. 

4. Dehumidifying load. Coil odor is 
more probable if apparatus dew point re- 
mains in borderline zone for long periods. 
The coil that is wet but not dripping picks 
up the most odor. 

There are undoubtedly additional 
contributing factors, but to include 
these would stretch the speculation 
beyond reason. The geographical pat- 
tern fits the theory in the sense that 
load is steadier and capacity margins 
are smaller in seaboard climates. In 


consequence, one would expect less 


opportunity for these coils to unload 


accumulated odors. 


Conclusions 


Objectionable odor level in air- 
conditioned spaces due to high rate 


of odor production coupled with poor 


Derivation of Coil Quality 
Ratings 


A simplified example will be used to il 
lustrate in outline how panel observations 
are analyzed to predict odor performance 
of surfaces, and may also emphasize the 
mechanism of selective adsorption. 

Suppose surfaces are exposed to an odor 
blend consisting of only three components. 
Further suppose that the panel agrees on 
the quality of the three odors, respectively, 
as acceptable (to nearly everyone), doubt- 
ful (depending on personal taste), and 
unacceptable (to nearly everyone). The 
panel is instructed not only to identify 
odors picked up by surfaces, but also to 
decide whether they are weak or strong. 
The two factors, quality and strength, com- 
bine to determine pickup ratings. The 
other half of the coil odor phenomenon 
depends on speed of desorption. Cooling 
coils tend to purge themselves during off- 
cycles. It can be seen that the faster this 
occurs the less the chances that accumula- 
tions will be carried over to build-up. Ac- 
cordingly, the observers note the speed of 
purging when the samples are gently 
heated in a standardized way. Observations 
are recorded as fast, moderate and slow 
to provide the third factor needed. 

The three factors can be combined 18 
ways to form six coil quality ratings. Figs. 
A-1] to A-4, inclusive, show this graphical- 
ly in four steps. 

The 18 surfaces in Fig. A-1 start clean 
and have no odor. However, they are each 


ventilation is distinguished from 
the case where the cooling coil sur- 
face is the focal point. Coil odors are 
fairly rare but produce devastating 
customer complaints, as the odors are 


most obnoxious and unrelated to 


normal odors produced on premises. 

Laboratory experiments with test 
coils subjected to controlled contami- 
nation and with test strips contami- 
nated by tobacco smoke in closed 
containers show that a surface selec- 
tively adsorbs components of a fa- 
miliar but complex blend or odors. 
The adsorbed portion of the original 
blend is released at possibly higher 
concentration during off-cycles. 

Each kind of surface exhibits a 
different ability to pick up odors and 
has a different preference for com- 
ponents. Surfaces also have different 
abilities to retain adsorbed odors. The 
best coil surface is one which spar- 
ingly picks up the more acceptable 
odor components and which releases 
them most readily to avoid build-up 
of foul odors. 
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different, having been chosen to cover ex 
actly the range of possibilities in the sim- 
plified example. 

The effect of quality of picked up odor 
is shown in Fig. A-2. It is necessary to 
suppose that each surface selectively ad- 
sorbs a single component. It is unlikely 
that any surface can retain a perfect rat- 
ing by failing to adsorb any odor. Sam- 
ples are demoted from the perfect rank ac- 
cording to quality of odor. Those having 
acceptable odors are demoted one rank 
on the basis that even these least obnox- 
ious odors are not really desirable. Doubt- 
ful and unacceptable odors are respec tively 
placed two and three places down from 
perfect. 

In Fig. A-3, samples that adsorb strongly 
are demoted an additional rank, while 
those with weak pickup retain the places 
shown in Fig. A-2. This completes the 
pickup rating. 

Samples with fast purging rates are al- 
lowed to keep their previous ranks as 
shown in Fig. A-4. Those with moderate 
rates go down one more rank, and those 
that are slow are demoted two places be- 
low the rank they had in the preceding 
figure. Predicted performance, or coil qual- 
ity, now appears on six levels lower than 
perfect. 


Determination of Acceptability 
Classifications 


The foregoing example indicates the 
strong influence of odor quality, as com- 
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Aluminum, tinned copper, and 
ranked in that 


order. Chromic and phosphoric acid 


bare copper coils 


dip treatments of aluminum gave the 
best odor performance of the large 
number of metals and coatings tested. 

An inexpensive, rapid method of 
screening surfaces was developed and 
results were shown to correlate with 
those of coils tested in the laboratory. 


In turn, these findings were in good 


agreement with field observations. 
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pared to odor intensity, in predicting the 
suitability of a surface for cooling coil 
application. Field observations clearly 
support the decision to include odor qual 
ity as a prime factor in odor performance 
ratings. People actually prefer no odors 
in connection with air conditioning. They 
will, however, tolerate rather high levels 
of some odors while objecting strenuously 
to others that are barely discernible. There 
is a middle class of odors which some in 
dividuals can not tolerate, but to which 
others are relatively indifferent. It may be 
of interest to outline the method of class 
ifying odor notes encountered in this in- 
vestigation. 

Each panel member was asked to list 
the odor notes in three groups on the basis 
of individual personal reactions. These 
listed as acceptable were felt by the in 
dividual to be tolerable (at moderate in- 
tensities) in any air-conditioned space; 
those called unacceptable would be in- 
tolerable anywhere, and the doubtful ones 
might be objectionable in one context but 
not in another. Lists were compared and 
a composite made up. Only unanimous 
choices remained in the acceptable col- 
umn; all nominations for unacceptable 
were included in the composite, and the 
remainder were classed as doubtful. 

A more objective method of measuring 
acceptability would be desirable. However, 
an opinion poll of a cross-section of the 
population is not practical, because each 
person polled would have to be exposed to 


the actual odors. A completely verbal 
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method of determining odor opinion is not 
available. 

Table A-1 is a record of the grouping 
used in this study and also indicates the 
nature and variety of the odor components 





Reducing Actual Results to Coil 
Quality Ratings 


The example shown graphically in Figs. 
4-1 to A-4 was purposely made simple by 
assuming that only one odor component be 
selectively adsorbed on each test strip. In 
the actual case several odor notes are ad- 
different 
strengths and acceptabilities. Also, the 


sorbed, and these may have 
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purging rate with values of 1, 2 
and 3, respectively, for fast, 
moderate and slow. 


This equation will yield coil quality rat- 
ings from 1 to 6 (best to worst order) with 
maximum contributions of 3, 1 and 2, re- 
spectively, from odor quality, odor strength 
and purging rate. 

In the case of several odor notes appear- 
ing on a test strip, coil quality for each 


Eighteen different surfaces could theoretical- 
ly be chosen to illustrate the full range of odor performance 


Fig. A-2—After exposure to a three-component blend, 
the surfaces divide themselves into three groups by selectively 
adsorbing a single odor component. The groups are respective- 
ly demoted one, two, and three places from perfect for picking 
up odors rated as acceptable, doubtfu!, and unacceptable 
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Fig. A-3—Pickup rating is completed by considering odor 
strength. Surfaces with weak (W) odor remain in place while 
those with strong (S) odor are demoted one additional rank 


observed on test strips exposed to cigarette 
smoke. 


Table A-1—Classification of Odor Profile Notes* 


Acceptable Doubtful Unacceptable 
Animal 
oal Dust Burnt 
Fragrance 
Decayed 
Vegetable 
Papery Leathery Earthy 
Straw-like Medicinal Food-like 
Sweet Painty Footy 
Fragrance 
Woody 


Cement Burnt 
( 


Dusty 


Metallic Fruity 


Seaweed Pungent 
Soapy Rubbery 
Solventy Sour (B.O.) 
Sour Sulfide 
Waxy Tobacco 


*The order of the notes in each column is alpha 
betical, rather than indicative of relative accept 
ability within the groups. 


speed of purging may be different for each 
component. However, the principle of suc- 
cessive demotions still applies and can be 
implemented arithmetically. 


Figs. A-2, A3 and A-4, retaining the 
simplified example for the moment, can be 
expressed by the following equation: 


Coil Quality aT {te = 1) + & 1) 


where 


q odor quality with values of 1, 
2 and 3, respectively, for accept- 
able, doubtful and unacceptable. 


odor strength with values of 1 
and 2, respectively, for weak and 


strong. 


Heating, 


Fig. A-4—Odor periormance in service is predicted by com- 
bining pickup ratings and purging ratings. The latter is judged 
by speed of desorption during heating and recorded at fast 
(F), moderate (M) or slow (S). Surfaces are demoted one ad- 
ditional place for moderate, and two for slow purging 


note can be determined separately and 
averaged. Overall coil quality can be taken 
as the nearest whole number. 

Decisions must be made before strength 
and purging rate can be reduced to num- 
bers. The intensity scale used by the panel 
might be divided into weak and strong 
so as to include approximately half the 
cases encountered within each. Purging 
rate is indicated by the difference in in- 
tensity noted in the first observation after 
exposure and the final reading after purg- 
ing. Similarly, this range might be divided 
into three. 

The main point is that a_ systematic 
treatment of data is essential. An exten- 
sive investigation produces voluminous in- 
formation that is difficult to reduce by in- 
tuitive methods, 
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Psychrometric Analysis for Design of Forced 
Draft Air Cooling Towers 


By S. E. Agnon*, Haifa, Israel, and B. H. Spurlock, Jr.**, Boulder, Colo. 


THE COOLING process in a tower may 
be expressed with the aid of the 
psychrometric chart (Fig. 1). The 
chart is a combination of a humidity 
chart and an enthalpy diagram, both 
having a common abscissa divided 
into Fahrenheit degrees. 

An important characteristic of the 
enthalpy part of the chart is that 
the scale of the ordinate divided into 
Btu is equal to the scale of the ab- 
scissa divided into Fahrenheit de- 
grees. Since the abscissa may be con- 
sidered to represent the heat content 
heat of 


water equal to unity) and also since 


of the water (with specifi 


the abscissa has the same division 
as the ordinate, a direct geometrical 
and visual comparison between the 
enthalpies of air and water is pos- 
sible. The operating line (to be taken 
up later) can be found by direct 
measurement, eliminating the neces- 
sity of tedious calculations. 

The enthalpy may be closely repre- 


sented! by 


Cy T + 1061 H 
where 

enthalpy of air-vapor mixture, 
Btu per pound dry air. 
air temperature, degrees Fahren- 
heit. 
specific humidity, pounds of wa- 
ter per pound dry air. 
specific heat of dry air at con 
stant pressure, and at tempera 
ture 7, Btu’s per pound per 
Fahrenheit degree. 


A simple way to find the enthalpy 
of the air mixture i7,, is to locate the 
point on the psychrometric chart by 
means of the dry- and wet-bulb tem- 
peratures. Then follow the wet-bulb 
temperature line until the saturation 
line is reached, thence vertically up- 
curve is 


ward until the enthalpy 


*Mechanical Engineer 
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versity of Colorado, Member 


Engineering 

of ASHAI 
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Presented at the Semi-Annual Meeting of the 
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SUMMARY — Information on 
the performance of cooling tow- 
ers is available but is of little 
practical use to the designer of 
a new tower. In this paper a 
method of design is developed 
that provides a quick and simple 
method for closely estimating 
the relevant data for any type 
of tower under any conditions. 
Although based on strict thermo- 
dynamic considerations, certain 
experimental relationships are 
introduced. The method also en- 
ables the operator to predict the 
probable performance, under 
conditions different from those 
for which the tower was origi- 
nally designed. 

The method is graphical and 
subject to the limitations of any 
graphical solution. Because of 
limitations and approximations, 
additional small differences may 
be introduced, but are of less 
importance than those errors in- 
eurred in the actual measuring 
of the physical properties of the 
fluids in the tower. As long as 
the final results are within the 
range of workable tolerances, 
any method of design is satisfac- 
tory and the simplest has the ad- 
vantage of being less subject to 
error and needing less time. 


reached. The value is read on the 


ordinate (Fig. 2, line A - a’-a”-a). 
In order to satisfy different baro- 
metric pressures, three separate 
curves are included in Fig. 1. 

Any cooling or heating process be- 
tween a dry surface and the air is 
represented by a horizontal line (Fig. 
2, line A-B), whereas a cooling proc- 
ess as a result of heat transfer be- 
tween the air and a wetted surface 
will lie on a straight line connecting 
the condition of the air initially 
(point A) and the saturation line 
at the temperature of the wetted sur- 
face (Fig. 2, line A-C, cooling. and 
line A-D, heating). This assumes that 


the surface is isothermal. 


Any state or process shown on the 


humidity part of the chart can like- 
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wise be represented on the enthalpy 
part of the chart and vice versa. The 
enthalpy of the air-vapor mixture at 
(A) will, therefore, be represented 
on the enthalpy diagram by the point 
(a) on the same abscissa as the point 
(A). Similarly the straight line 
(A-C), and (A-D) 


reproduced on the enthalpy 


processes | A-B), 
can be 
diagram by (a-b), (a-c), and (a-d). 
For practical purposes these ar 
straight lines. 
The enthalpy difference between 
any two points (X) and (Y) of any 
process shown on the humidity chart 


(Fig. 2) can be expressed as: 


Aim tims Leny 
1061 (H, 


where C,,, is the mean value of the 
specific heat between 7, and T,. Di- 


viding Equation 2 by (7, eS 


/(T; ff or 
H,)/(T Ted sence tae 


(Imx Imy 
1061 (H, 

The term (//, mee eB 
representing the slope of a straight 
line on the humidity chart drawn be- 
tween the points (X) and (Y), is a 


fixed value and 


being the expression for the slope of 
the process lines on the enthalpy chart 
is also fixed and the enthalpy process 
line on the chart as well as the process 
line on the humidity chart is a 
straight line between any two points 


(X) and (Y). 


Tower Cooling Process 

This is not the case for a process 
when the temperature of the surface 
is varying. Such an example is the 
cooling towel! process, The cooling 
tower process may be represented by 
some curve such as (A-B) in Fig. 3, 
or its corresponding enthalpy curve 
(a-b). 

In order to construct these curves 


it is necessary to review the funda- 
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mental principles involved in the 
cooling tower. 

A cooling tower is a chimney-like 
device (Fig. 4), where air and water 
are brought into contact, the air mov- 


Fig. 1—Psychrometric chart 


Btu /1 dry aur 


MEAT CONTENT or ENTHALPY 


\ 
‘KY 


ture lines, Fig. 3) as the lowest 
boundary of any such water cool- 
ing process and in general fixes the 
wet-bulb theo- 


retically lowest obtainable water tem- 


temperature as the 


perature. 
In contrast to the previously de- 
scribed process where the surface tem- 


perature is considered uniformly con- 
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ing up or across the tower while the 
water falls by gravity. In the cooling 
tower, the problem is to cool water 
while in an evaporative cooler the 
air is cooled. The fundamentals are 
the same. During the cooling process 
not only is there a sensible heat ex- 
change, but also a latent heat ex- 
change in the water evaporated. It 
follows that the process must always 
proceed in the direction of an in- 
crease in humidity and will be ac- 
companied by an increase in enthalpy 
of the air (not necessarily a rise in 
chilled 


sprayed into warm air the enthalpy 


temperature). (If water is 


of the air-vapor mixture might de- 
The 


establishes the temperature of adi- 


crease. ) evaporative process 
abatic saturation (wet-bulb tempera- 
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stant, both the air and the liquid sur- 
face temperatures vary. 

At any instant, at any elevation in 
a vertical tower, the temperature may 
be assumed uniform and constant and 
the heat exchange, during this instant, 
will take place along a line connect- 
ing the supply condition (1) with a 
point (1’) on the saturation curve 
at the corresponding water tempera- 
ture (see Fig. 3). 

A little higher in the tower, an 
instant earlier in respect to the water 
stream and an instant later in re- 
spect to the air flow, the water tem- 
perature will be higher by a small 
condition 


amount, whereas the air 


will have moved from (1) a small 
distance along the line (1-1’) until 


it reaches point (2). The point fix- 


Heating, 


ing the condition of the air at (2) 
will move along the line (2-2’) until 
point (3) is reached, and so on. 

It is evident that the curve of the 
cooling tower process or conditioning 
curve is the envelope of individual 
net process lines as just discussed. 
For construction purposes, the condi- 


tioning curve may be regarded as a 











Fig. 2—Constant temperature cooling 


process 


succession of small individual straight 
lines (A-1), (1-2), 


so on. Each of these individual ele- 


(2-3), (3-4), and 
ments has its corresponding counter- 
part in the enthalpy diagram, all of 
which together form a curved line il- 
lustrating the air enthalpy through- 
This 


cooling 


out the tower (see Fig. 3). 


curve, called the progress 
curve, shows clearly the principle of 
increasing enthalpy during the water 
cooling process. The progress cool- 
ing curve may be used in the same 
manner as the conditioning curve for 
calculations without the necessity of 
constructing the conditioning curve. 
In the Appendix* under Mathematics 
of the Cooling Tower Process it is 
shown that the conditioning curve 


as well as the humidity part of the 


*The Appendix ill be published in the 1955 
TRANSACTIONS 
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chart is unnecessary and does not 
affect the accuracy of the method. 
However, as shown there, the slope 
of the operating line, 


Aim/At W/M .....(4) 


tan 7) 


cannot be selected arbitrarily, but 
must be determined by considering 


Fig. 3—Tower 
cooling process 
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The efficiency may be defined as 
ne Cooling range/(Cooling range + 
approach) 
which, in Fig. 5 corresponds to 
G A’ 


G : a” 


Cooling range 
Cooling range + approach 
The numerical value of the ap- 


proach depends on the design of the 
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passes through point (A’) and tan- 
gent to the enthalpy curve at (F) 
(Fig. 5). This would require an in- 


finite tower height. A flatter line gives 
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the problem of cooling tower per- 


formance. 


Cooling Tower Performance 


As mentioned, the lowest water 
temperature that is theoretically ob- 
tainable coincides with the wet-bulb 
temperature of the entering air. In 
practice, temperatures a few degrees 
above the wet-bulb temperature are 
common and the difference is termed 
the approach (see Fig. 5). The 
smaller the approach the higher the 
tower. 


thermal efficiency of the 


tower. A value of 5 to 6 deg Fahren- 
heit is the practical minimum, and 
it can be postulated that 
t, = wet-bulb temperature 
i MOR P LS TEPER OORT TE 
From Equation 4 it is evident that 
the slope (tan ¢) of the operating 
line and the water-air ratio (W/M) 
are dependent on each other. In 
order to keep the air requirements, 
the fan size and the power as small 
as possible, theoretically the operating 
line should be selected so that it 
+For considerations concerning the meaning and 


use of Equation 5 see Appendix under Comment 
Concerning Equation 5. 
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Fig. 4—Schematic 


arrangement of 


cooling tower 


economical height but must be steep 
enough to keep the water-air ratio 
within practical limits and not re- 
duce the mechanical efficiency of the 
tower too much, A distinction is made 
between the thermal efficiency », and 
the mechanical efficiency 9. The 
mechanical efficiency is the ratio of 
the theoretical minimum amount of 
air M, to the actual amount of air 
VW required for the cooling process 
at the same thermal efficiency 7. 
That is 

mm = (M./M) 


tan g/tan rr) 


(M./W)/(M/W?) 


where tan ¢ is the slope of the op- 
erating line for the actual cooling 
process and tan g is the slope of 
the operating line for the infinite 
tower. (See Appendix under Mini- 
mum Air at Infinite Tower Height). 
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The mechanical efficiency nm is 
influenced by the tower design, and 


in addition to some extent by the 


thermal efficiency »,. When deter- 


Fig. 5—Grarhical anal- 
ysis of cooling process 
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as is evident from Fig. 5. However, 
caution must be employed, not to do 
so indiscriminately as will be seen 
in the extreme case demonstrated by 
Fig. 9. In this (Fig. 9) the 


mechanical efficiency must be ex- 


case 


pressed by means of Equation 7, and 


is (BY —G)/(f G). 


Mm 


Heat Con fen? 
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. 
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Humidity 








Specific 


Fig. 6 


value may be assumed between 0.9 
and 1.1. For a rough approximation 
and an average value of tan g, a 
value equal to unity may be assumed 
conforming to a slope angle of 45 
deg. 

Having fixed the terminal condi- 
tions of the 


cooling 


process and 


Construction o 


conditioning curve 

















mining the angle g, McAdams’ points 
out that the mechanical efficiency 
should not exceed 75 percent, as with 
already high values of », any small 
increase in ym Will require an ex- 
cessively large increase in tower 
height, without a corresponding gain 
in m (see Fig. 11). 

In most cases the mechanical effi- 
ciency 

Mm = tan g/tan gt 
can be measured directly 
length ratio (BY — G)/(F 
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The reason for the difference in the 
expression is due to the fact that the 
tangent point in the latter case (Fig. 
9) is at a lower temperature than ¢, 
and not coincident with or higher as 
for most cases. 

The range of the water-air ratios 
is, therefore, dependent on the tower 
design and this must be taken into 
the 
can as- 
0.6 
1.40. In the majority of cases, the 


consideration when __ selecting 


slope. In practice the tan ¢ 


sume any value between and 


Heating, 


selected the slope of the operating 
line, it becomes possible to deter- 
mine more-or-less accurately, the con- 
dition curve as shown in the follow- 
ing problem. 

Problem: A cooling tower is to be de- 
signed to cool 120 gpm of water over a 


range of 15 F to the lowest 
obtainable temperature. 


temperature 


Outside air conditions are T, equal to 
75 F, and Twbh,; equal to 65 F, correspond- 
ing to a relative humidity of approximate- 
ly 57 percent. The mechanical efficiency of 
the tower is assumed to be 65 percent and 
the approach is 5 F. 
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Draw the conditioning curve, estimate threugh point (A‘) until it intersects the 
the amount of air required for cooling and temperature t. at the point (B’). The op- . 
calculate the thermal efficiency, Find the erating line is now known and the condi- " OUT Na y ction 
temperature T:, as well as the wet-bulb tioning curve may be constructed. 2 
temperature Twh, of the air at the top of Draw a straight line from point (A) (re- 
the tower and determine the temperature fer to Fig. 6 for detail) to the point t, the conditioning curve. This is the tem 
T; of the air at a point in the tower, where on the saturation curve. Select a point (1) perature 7, equal to 74.2 F corresponding 
the water has been cooled by half of the on the line (A t:), a small distance to the air conditions in the tower where 
temperature range. from (A). Proceed from (1) parallel to a the water temperature is 77.5 F 
constant wet-bulb temperature line to the The amount of water to be cooled is 120 
saturation curve, thence vertically to the gpm or 1,000 lb per min. Therefore the 
enthalpy curve, then to the right to the amount of air required for cooling is by 


Solution: (See Figs. 5 and 6, where 
Fig. 6 is a detail of Fig. 5) 


The lowest obtainable temperature of ; 
west obt ue temperatu - operating line and vertically downwards to Equation 4 


- . the saturation curve. This fixes the point M W/tan » 1000/0.835 
according to Equation (6) (1’). Draw a line from (1) to (1’). On 1200 lb per min, and 
i= Twn + 5 65 + | 70 F this line (1 1’) close to (1) select a (1200 Ib/min) /(0.075 lb/ft’) 
Since the cooling range is 15 F, then point (2) and repeat the same procedure 16,000 ft*/min standard air 
the water must enter the top of the tower as before locating the point (2’). This The same results could have been ob- 


the water at the bottom of the tower is 
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Fig. 7—Construction of progress curve Fig. 8—Calculation of tower height 


at 85 F. The thermal efficiency is accord- method is followed until the temperature tained by means of the progress curve. The 
ing to Equation (5): t, the initial temperature of the entering construction of this curve is similar, but 
ies water, is reached. actually it is simpler than that of the con- 
ne = Cooling range/(Cooling range + To find the terminal conditions of the ditioning curve. 

air, simply reverse the above method. Locate points (A’) and (a) as indicated 
Starting at (B’) on the enthalpy chart, previously. Keeping in mind that every 
To construct the conditioning curve it proceed horizontally to the left to (b”), process line of the humidity chart has its 
is necessary to draw the operating line. hence downwards to (h’) ond along a counterpart on the enthalpy chart, draw 
Fix the point (A) on the humidity chart constant wet-bulb temperature line to the a line (a-E) (See Fig. 7), corresponding 
(Fig. 5) from the given data. Follow the point (B) on the conditioning curve. This to (A-t:) on Fig. 6. Now select a point 
constant wet-bulb temperature line to the gives the conditions for the outgoing ait (1) on the line (a-E) close to (a), pro 
saturation line (point a’), then vertically to be 79.2 F for dry-bulb temperature and ceed horizontally to the operating line, 
upwards to the enthalpy line (point a”) 78.7 F for wet-bulb temperature (Fig. 5). then upwards to the enthalpy curve at 
and horizontally to the right until it inter- The curve enveloping the individual point (1’). Connect point (1) and (1’). 
sects the temperature ¢, (point A’). This points (A, 1, 2, 3, 4, etc.) represents the Choose point (2) close to point (1) on 
is the point (A) on the humidity chart conditioning curve and illustrates the path the line (1-1’) and go through the same 
reproduced on the enthalpy chart. Now of the cooling process. The smaller the ele- process as before, locating point (2’). Con 
draw a straight line through (A’) to the ments, the more exact are the results. tinue until the progress curve is completed. 
point (F) where the initial water tempera- In order to find any two corresponding To find the intermediate temperature 
ture (t2) crosses the enthalpy curve. By : 


approach) 15/(15 + 5) 
0.75 


temperatures of air and water during the T,, the method is exactly the same as with 


measurement the slope of (F-A’) is the conditioning curve. 


process it is necessary only to draw a tan- 
tan ge = 1.28. gent to the conditioning curve. The point 
of tangency represents the air temperature Tower Height and Area 
T;, the intercept at the saturation curve 
indicates the water temperature ¢; (Fig. 
5). The water temperature t; at half the ing line lies in its importance for 
cooling range is 

The operating line is constructed with t; = (85 + 70)/2 715 F 


Then from Equation 7, the slope of the 
operating line is The principal value of the operat- 
tan ¢ nm tan ¢t St 

= 0.65 X 1.28 = 0.835 Aes 
estimating the height of the cooling 
as » . : et tower. It was shown in a_ previ- 
a slope From the point t; equal to 77.5 on the 


g = tan’ 0.835 10 deg; saturation line a line is drawn tangent to ous papel that the overall driving 
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force or potential at any point in 


the tower may be represented by 
$= Gi, im), 


which is the enthalpy of the satu- 
rated air minus the enthalpy of the 
air at the same temperature. This is 


y 





and is called the number of mass several possible methods of proce- 


transfer units. dure. 


of ae for use in 


Equation 8 is a function of (m/Ka), 


The value One of these is by a step-wise, or 


graphical, integration of Equation 8. 


where m is the mass _ velocity Equations for such a solution are 


of the air measured in lb per developed in the Appendix under the 


min per sq ft and Ka expresses the heading Graphical Integration of 


overall mass transfer coefficient in Equation 8 and by means of an ex- 
the same units for a specific type of ample this method is illustrated. 
tower packing. The values of Ka are Another method is also described 


a function of both the water velocity and illustrated in the Appendixt 


Note the dhilerences o/ 
the hatched areas 
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» . oe _Moproddh, ~ Approach 
rig. 10—Operation under changing fund 
he lool. kye., - Cool hge. 
conditions (curvature of enthalpy ~ o 4 ~ " 
curve is greatly exaggerated) ft “~xr- 
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the vertical distance between the oper- 
ating line and the enthalpy curve. 

If a line is drawn through point 
(A’) and tangent to the enthalpy 
curve at point (F) Fig. 5, it is noted 
that the potential difference becomes 
smaller towards the top of the tower 
and in this case (infinite tower) 
would approach zero as a limit. As 
was indicated, smaller values of ¢ 
must be selected for economical rea- 
sons. 

The tower height can be expressed 
as a function of the area (A’-E- 
F-B’) in Fig. 5. If Z,, is called 
the height of a mass transfer unit, 
then the total effective height of the 
cooling tower can be found by the 


equation 


lin 
ama MAT, 


‘mn 
where 
‘m8 din 


a= f 


PP Iw ‘m 


Cooling konge 
fz - f, 


“J 
+ Fig. 9—Geometrical relations (curvature 
| of enthalpy curve is greatly exaggerated) 


and the air velocity. In some cases which permits a somewhat more rapid 


higher flow rates require higher procedure in making the calculations. 


towers, in others, the reverse. Ex- This method is based on the equation: 
perimental values of Z,, are available 
in the literature. nm/2 [1/(] ne) 
1/(] "m)] 
, : + 0.12 [nm nm tan ¢ 
given for various types of tower pack- (] nm) (1 —m)] 


In Table 1 representative data are 


Table 1—Data for forced draft Cooling Towers 


Mass velocity 
ype of Tower Packing og, f of air; 
= Ib/sq ft mir 
Vertical Spray Tower* 
Vertical Spray Tower* 
Grid Packing* 
Grid Packing* 
Spinded tubing, horizontal 
staggered* 
Raschig Rings, 15 mm» 
Streamlined Wood Sections 
2.3/4 in. long® 
*Reference 2, p. 290 
PHEATING, VENTILATING, Atr-CONDITIONING GUIDE 1947 
©These mass velocities refer to the free (not the gross) area in 


“Complete wetting of the packing surfaces is supposed 


the tower 


The Nomograph (Fig. 11) for 
Design 


ing. The data indicate the average 
value of Z,, over their range of valid- 
ity. 

With values of Z,. thus available, 
the remaining part of solving Equa- 


None of the methods of evaluating 


V just mentioned is wholly simple 


tion 8 consists of finding ways of - 
ee — F +1 ler the heading Dez 
arriving at the value of NV. There are Recminn. 6 — TS 
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and consequently it seems desirable 
to work out a graphical means of 
making this solution by the use of a 
straight edge and a minimum of 
computations. 

To construct a chart for this pur- 
pose Equation 9 is plotted in the form 
of an alignment chart along with a 
second alignment chart expressing 
tan ¢ in terms of known basic data, 


viz: 


ws 
'm (tf +1 75) 
tang =—-e 
"Ny 


Ce i) 
40 


t,—Twa 


The result of this plotting is the chart 
of Fig. 11. 

Two barometric pressures (29.92 
and 25.0 in. Hg) have been pro- 
vided on Fig. 11. One may interpolate 
between these two pressures with the 


*For the mathematical analysis leading to 
Equation 10 see the Appendix under Development 
quation 10 
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only error involved at this point. 
Comparison of the two scales shows 
that a falling barometer has the same 
effect as increasing the wet-bulb tem- 
perature with constant barometer and 
vice versa. For example, the 65 F 
at 29.92 in. Hg corresponds to 61.3 


F at a barometer of 25 in. Hg. 


Problem: 
the chart, let us solve for N when tan » 
0.835 and VW 1000 1b of air per min, 
and when the mechanical efficiency (nm) 
is 0.65 and the thermal efficiency (:) is 
0.75. 

The solution is made with Fig. 11 by 
locating 0.835 on the right-hand scale. 
Then locate the intersection of the (nm) 
0.65 line with the (»,) 0.75 line. Lay 
a straight edge between these two points 
and read N on the extension of this line 
to the left-hand scale, as N 2.8. 


As an example of the use of 


In the Appendix this same problem 
was solved by graphical integration 
of Equation 8 and produced a value 
of N 2.64. There also, Equation 
9 was used to solve this same prob- 

7 


lem and N was found to be 2.78. It 


— # fon? 


w 
M 


to Air Ratio 





Woter 


ial 


Fig. 11—Nomograph for determination of cooling tower design data. 
Forced draft type. Network of lines on efficiency grid as on Fig. 12. 
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can thus be seen that the use of Fig. 
11 results in a solution for N with 
values not greatly different from those 
found by the longer and more tedi- 


ous methods. 


Operation Under Changing Sets 
of Conditions 


Often a cooling tower will have to 
be operated under conditions dif- 
ferent from those for which it was 
designed. In the absence of per- 
formance data the problem of esti- 
mating the comparable performance 
is not easy, even by means of the 
detailed graphical analysis. However, 
the nomograph Fig. 11 handles this 
problem readily. 

To demonstrate the difficulties en- 
countered, consider a tower oper- 
ating with a varying wet-bulb tem- 
perature. It will be remembered that 
the cooling process depends on the 
position, length and slope of the op- 
erating line, while the height of the 
tower is determined by the shape of 
the area of the driving forces. Let 
the process (I) in Fig. 10 represent 
such a process and (II) represent 
the process after the wet-bulb tem 
perature has been changed. It is 
seen that if the operating data is 
maintained, a takes 


place in the shape of the area of the 


modification 


driving forces, involving a higher 
mechanical efficiency and a greater 
number N. 

For an existing tower, this is ob- 
viously impossible, the number A 
being fixed and the same irrespes tive 
of temperature conditions*, conse- 
quently some of the operating data 
must change in order to give the 
same tower height. The nomograph 
eliminates extensive trial and error 
calculations and the time spent is 
appreciably reduced. The following 
typical problem illustrates the use of 


(Fig. 11). 


t y d only in the 

r-water flow rate. Fi certair 

the height of the mass transfer u 

s a function of the flow rates (See Table 

l so that such a case the number N car 

ot be assumed constant under all circumstances 
range of flow variations 

ns, the number N may 


mt is va 





Problem: The following data are ob- 
tained from a cooling tower; wet-bulb 
temperature 55 F, rate of water flow 528 
gpm, inlet temperature of water 95 F, out- 
let temperature of water 70 F, air flou 
rate 4,000 1b. per min (53,400 cfm stand- 
ard air). 

If the wet-bulb temperature is changed 
to 60 F and the tower performance is to 
remain the same, what modification in the 
tower is necessary? (Note: Tower inlet 
temperature of the water t, is to remain 
the same). 

Solution: The first step towards solving 
the problem consists of finding the number 
V of mass transfer units of the tower by 
means of Fig. 11. For this purpose begin 
by computing : and tan g. 

From equations (5) and (4) 

Nt (ta 
(95-70) 
and 
tan 9 W 528 & 8.33)/4000 
1.1 

On Fig. 12, 

(cooling range plus approach) of 40 F 


with a wet-bulb depression 


and a water to air ratio of 1.1, draw the 
lines 1-2-3-5, The ratio 
nm/ne — 1.10 
is obtained, from which 
am = 11 X 06 0.66. 


From 
Im = 0.66, nt 0.60 


and point (5) by means of a straight edge 
point (7) is located and 
V = 2.2. 

This is the number of mass transfer units 
which remains constant for the tower. 

The following steps are almost the re- 
verse of the foregoing, but with a different 
wet-bulb temperature. Raising the  wet- 
bulb temperature to 60 F and keeping the 
temperature of the inlet water t. at 95 F 
will cause a reduction in the approach, 
thereby raising the thermal efficiency. 

Through the wet-bulb temperature 60 F 
and the wet-bulb depression (cooling range 
plus approach) of 35 F extend the line to 
point (3’) (Fig. 12). 


’ 


point (3’) with the previous water to air 


Connecting this 


ratio 


W/M tan g 1.10, (lines 1’-2’-3’-5), 
thereby giving 

nm/ne = 1.05, at the point (4). 

Using the line (5-7) locate the point 


(6;) on the line 


nm/ne = 1.05, 
This corresponds to values of 
Nin 0.65, and 
eo = 0.62 
The cooling range is equal to 
(t Pw) 0.62 (95 60) 
21.7 F 
as compared to 25 F, even though the 
thermal efficiency has increased from 60 
to 62 percent, 
In order to handle the same heat load 
as before, the amount of water circulated 
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will have to be increased as well as the 
air rate to maintain the constant water-air 
ratio assumed. The increase in rate of flow 
of the two fluids is (25 21.7) /21.7 
0.15, and the pump and fan will have to be 
modified accordingly. 

It is perhaps more desirable to maintain 
the water rate constant and change the air 
rate to accommodate this. This step con- 
sists of keeping the cooling range at 25 F 
and modifying the water-air ratio (tan og). 

In this case 

a 
The point (5’) indicating the new value 
of tan g will be found by trial and must 
be so los ated that the line (3’-5’) and the 
nm/ne line (bottom of chart, Fig. 12) 


will give the same efficiency ratio as the 


(5’-7) line (top of chart, Fig. 12). The 


points so located show that (4’) and (6’) 


= ().835 
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In order to kee p the rate of water cir 
culated constant, it will be necessary to 
increase the air flow rate by 


(1.1 0.875) /0.875 .207 or 25.7 per 


cent above the original rate. This will be 
simpler and more economical to operate 
under changing weather conditions. Instead 
of increasing the pump and fan capacities 
by 15 percent, simply increase the air flow 
rate by 25.7 percent.t? 
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Fig. 12—Skeleton nomograph showing solution of problem 
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By D. J. Vild*, Cleveland, Ohio, M. L. Erickson 
Minn., G. V. Parmelee+ and A. N. Cerny!, Cleveland, Ohio 


FOR MANY YEARS engineers have been 
faced with the difficulty of properly 
evaluating the portion of the cool- 
ing load due to periodic heat flow 
through multi-layer building sections. 
One example of considerable impor- 
tance is estimating heat gain through 
roofs of large single-story buildings, 
such as shopping centers, schools and 
industrial plants. An analytical so- 
lution to the problem was developed 
in 1946 by C. O. Mackey and L. T. 
Wright. Jr. of Cornell University. 
Their solution stated exact equations 
for idealized conditions of heat flow 
and included a number of assump- 
tions intended to simplify, as far as 
possible, a complex mathematical cal- 
culation. To obtain a comparison be- 
tween the thermal behavior of a 
structure under natural weather con- 
ditions and the behavior predicted 
by the Mackey-Wright 


and to determine the limitations of 


equations, 


irch Engineer, ASHAE Resea 
ox Member of AS 
Associat 
y Research Fell 
Junior emt 
Research § 


Member « { 


SUMMARY — Time lags and 
rates of heat flow are shown for 
a typical three-layer roof section. 
Comparison of test results with 
exact mathematical solutions are 
made. Included is an analysis of 
the limitations of assumptions 
made in the mathematical solu- 
tions. Reversing the order of 
materials is shown to have a 
significant effect on the thermal 
behavior of the roof. 


their assumptions, a research pro- 
ASHAE 


Research Laboratory by the Techni- 


eram was initiated at the 


cal Advisory Committee on Cooling 
Load. 

The building section chosen was 
a roof constructed of three homo- 
geneous layers typical of many used 
today in commercial buildings. Tests 
were run with the test section ex- 
posed to the weather on one side 
and to a constant temperature space 
on the other. 

This paper presents the results of 
these tests and compares rates of heat 


gain and time lags with predicted 


nnel: C, O, Mackey, Chairman; R. ¢ 
rdar ice Chairman K. O. Alexander Johr 
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Heat Flow Through Flat Roofs 


, Minneapolis, 


values based upon the Mackey-Wright 


equations for multi-layer construc- 


tion. 


Description of Test Apparatus 
The test apparatus was the solar 
calorimeter used in the research on 
heat flow through glass and de- 
scribed in Reference 2. In the roof 
tests, it was not used as a calorimeter, 
but as a constant temperature heat 
sink. Heat flow at both roof  sur- 
faces was measured by _heat-flow 
meters as described later. The heat 
sink was maintained at a constant 
temperature by means of a refriger- 
ating unit and thermostatically-con- 
trolled electri 


sketch of the calorimeter 


heaters. Fig. 1 is a 
schematic 


and the test section. 


Construction and Instrumenta- 

tion of Roof Section 

The test section was approximately 
| ft sq and mounted in a wooden 
frame that would fit into the open 
ing in the test apparatus. It con- 
sisted of a layer of four-ply felt roof 
») 


ing. in. of vegetable-fiber insula- 


tion board, and 3 in. of sand-and- 
limestone-aggregate concrete. As the 


section was to be tested with the 
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concrete side both in and out, a 
single ply of felt roofing was ce- 
mented on the indoor side to pro- 
vide surfaces of the same emissivity 
and solar absorptivity on both sides 
of the section. 

Care was taken in construction 
of the test 
air blisters between the layers of 


section to assure no 
the roof. The bonding materials used 
were a quick-setting, rubber-base ad- 
hesive and a high-melting-point as- 
phalt. 

Temperatures of each surface and 
each interface of the roof section 
were measured by sets of 14 copper- 
constantan thermocouples; six were 
placed diagonally in the center or 
test area of the roof and eight were 
placed in the outer or guard area. 
The guard area was 8 in. wide, suf- 
ficient to insure one-dimensional heat 
flow through the test area. (Tem- 
perature readings during the tests 
proved this to be so.) The surface 
thermocouples were imbedded slight- 
ly in the asphalt surface. 

Heat flow was measured by means 
of four heat-flow meters placed on 
each surface within the test area. 
These heat-flow meters were the type 
developed at the ASHAE Research 
Laboratory. They were bonded to 
the surfaces of the roof with asphalt 
and then covered with the same ma- 
terial to provide a surface having 
the same emissivity and solar ab- 
sorptivity as the rest of the roof. 

Switches were so wired that tem- 
peratures across the fest area could 
be read individually or in parallel; 
temperatures in the guard area were 
read individually. The outside heat- 
flow meters were read individually 
or in parallel, and the inside heat- 
flow meters individually or in series. 
This arrangement made it convenient 
to check temperatures and heat flows 
against each other while tests were 
in progress. 

Other Instrumentation 
Solar radiation measurements were 


made with three Eppley multi-junc- 


tion pyrheliometers. All were 
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mounted horizontally, two adjacent 
to the roof and the third on a near- 
by tower. One pyrheliometer adjacent 
to the roof measured total radiation 
and, by means of a shading device, 
the other measured diffuse radiation. 
The third could check either of the 
other two. 

A shielded, aspirated thermocouple 
was used to measure outdoor dry- 
bulb temperature. Also, at regular 
intervals, outdoor dry-bulb and wet- 
bulb temperatures were taken with 
an aspirated psychrometer. 

Low-temperature outdoor  radia- 
tion measurements were made with 
a convection-compensated radiometer 
developed at the ASHAE Laboratory 
and described in Reference 4. 

Wind velocity was measured with 
a cup-type anemometer and wind 
direction by a wind vane. General 
sky conditions were also noted. 

The outputs of the thermocouples, 
heat flow meters, and pyrheliometers 
were read on an electronic, self-bal- 
ancing potentiometer. In addition, a 
16-point 


high-speed recorder of the following: 


record was made on the 


(a) temperatures of the outside roof 
surface, (6) temperatures of the in- 
side roof surface, (c) temperatures 
of the heat-sink surface, (d) heat 
flowing at the inside and outside 
surface. (e) amount of total solar 
radiation, and (f) amount of diffuse 
solar radiation. The recorder also 
provided a continuous record of those 
values most subject to fluctuations, 


making it possible to average them. 


Calibration of Heat Flow Meters 


A number of heat-flow meters were 
calibrated ona cooled plate by means 
of the portable calibrator described 
in Reference 3. From this number, 
groups of four were selected which 
had calibration constants within 10 
percent of each other. The meters 
were then re-calibrated with the port- 
able calibrator after they were ce- 


mented in place on the roof section. 


Physical Properties 

It was important that the physical 
values of the materials used in the 
roof section be accurately ascer- 
tained to provide a valid comparison 


between calculated and observed re- 


sults. The importance of each value 
cannot be determined without lengthy 
and involved calculations. However, 
particular attention was paid to ob- 
taining accurate conductance values, 
since they are most subject to varia- 
tions. 

To check the conductances of the 
various materials, conductance tests 
were run while the roof was in place 
in the test apparatus. An aluminum 
foil container large enough to cover 
the entire roof surface was put in 
place and filled with crushed ice. 
The calorimeter surface (normally 
the heat sink) was kept at a constant 
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Fig. 1 
paratus 


Schematic diagram of testing ap- 


elevated temperature. From the heat 
flows and the temperatures of the 
interfaces and surfaces of the test 
section observed under equilibrium 
conditions, the overall conductance 
and the conductance of each laver 
were computed. These values, except 
for the concrete, agreed very well 
with handbook values. 

Specific heat values were obtained 
from handbooks and no experimental 
determination was made. Since these 
values are virtually constant for the 
same type of material, irrespective 
of other physical properties, further 
qualification seemed unnecessary. 

Densities of the materials were de- 
termined from samples obtained at 
the time of construction of the test 
sections. Thicknesses of the various 
layers were measured while the sec- 
tion was being constructed. 

The emissivity of the asphalt sur- 
faces was determined by means of a 
radiometer and apparatus already de- 
scribed®. Solar absorptance was com- 
puted from spectral light reflectance 
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data®. As these data covered approxi- 
mately 75 percent of the total energy 
in the solar spectrum, it was as- 
sumed that this result could be ap 
plied to the entire solar spectrum 
without much error. 

The manner in which the surface 
coefficients were calculated is shown 
in Appendix A. All physical proper- 
ties and surface coefficients are listed 
in Table 1. 

Testing Procedure 

On the basis of weather forecasts, 
test periods were so chosen that they 
might be expected to closely ap- 
forth in 
the Mackey-Wright equations. One 


proach the conditions set 


Table 1—Physical Properties 


of these conditions requires that the 


steady periodic state be attained. 
This is reached if the test 


is subjected to a sufficient number 


section 


of identical cycles of sol-air tempera- 
ture that the temperature of any 


section goes through 


point in the 
the same cycle day after day. Ac- 
tually, it was found that for this 


construction, — the steady periodic 
state was attained if the 10-hr period 
preceding the 24-hr test period was 
duplicated during the last 10 hr of 
the test would be ex- 


period. As 


pected, because of day-to-day differ- 


ences in weather. even this condi- 
tion was not precisely attained and 
a transient heat-flow 


sulted. The effect of this 
thermal _be- 


component re- 
transient 
component upon the 
havior of the roof section was ra- 
tionally evaluated as described in 
Appendix B. 

All tests were run with the test 
section in a horizontal position. Read- 
ings were taken at regular intervals 
during the test, for a period of at 
10 hr before the test. and for 


hours after the test 


least 
at least a few 


period. Tests were run with the test 


section in both the normal (concrete 
innermost) and reversed positions to 
study the effect of the order of ma- 
terials upon the thermal behavior of 
the roof. 


Observed Results 


Curves of important observed re- 
sults for Tests Nos. 2 and 3 (the 
chosen for 


ones comparison) are 


plotted in Figs. 2 and 3. 


Shown are 
inside and outside surface heat flows 
and surface temperatures and sol-ait 
temperature. The latter is that equiva- 
lent temperature which produces the 
same rate of heat flow into the 
weather-side surface of the roof sec- 


tion as the combined effect of out- 


Materials Used in Test Section 


c Heat 


Ib) (deg F) 


wind 


dry-bulb 


velocity, and radiation incident upon 


door temperature, 
the surface. These observed quantities 
are also shown in Figs. 2 and 3. 
Radiation quantities are shown by 
two curves: one is the total solar radi- 
ation, which is the sum of the direct 
and diffuse components; the other 
is the 
length 


weather-side surface of the roof sec- 


low-temperature, long-wave 


radiation absorbed by the 
tion. The latter is all the radiation 


emitted by the outdoor environ ex- 


clusive of the sun. The radiation 
emitted by the roof surface is also 
shown. The net low-temperature radi- 
ation exchange between the roof and 
its surroundings is the difference be- 
tween these last two curves. It will 
be noticed that although the low-tem- 
perature radiation absorbed by the 
roof section is a large part of the 
total incident radiation, the net low- 
temperature radiation exchange is at 
all times a negative quantity. The 
effective radiative temperature of the 
atmosphere, exclusive of solar radia- 
tion, ranged from 30 to 40 deg. well 
below the air 
during the last part of Test No. 2, 


temperature, except 


Heating, Piping & Air Conditioning, July 1955 


Journal SE Section 


when the sky became overcast. This 


statement perhaps needs some ex- 
planation. On a clear, dry day when 
there is little water vapor Or carbon 
dioxide in the lower atmosphere, a 
roof exchanges low-temperature radi- 
ation with the 


principally higher, 


colder atmosphere. As the sky be- 


comes more and more overcast, a 
larger percentage of the exchange is 
with the lower air, and when the sky 
is completely overcast. the effective 
radiating temperature of the atmos- 
phere is approximately equal to the 
air temperature. This explanation also 
clears up a seeming paradox seen in 
Figs. 2 and 3. 


the night. the air 


During a portion of 
temperature was 
above the outside roof surface tem- 
perature, and yet the roof was giv- 
ing up heat. The roof was gaining 
heat by convection. but not as much 
as it was losing by radiation to the 
cold upper atmosphere. This differ- 
ence was balanced by the heat given 
up by the warmer interior of the 
roof section. 

It can be seen in Figs. 2 and 3 
that the sol-air temperature exceeds 
the outside roof surface temperature 
while the roof is being warmed up 
and heat is flowing into the section. 
At other times the sol-air temperature 
is lower and drops below the air tem- 
perature during portions of the night. 

In Table 2 are summarized ob- 
served 24-hr heat flows, average tem- 
peratures and conductances. The heat 
flows and the average temperatures 
are those obtained by integrating the 
2 and 3 and similar 
Nos. 1 and 4. Ob- 
served conductance values were ob- 
24-hr 
and interface temperatures and ob 
The overall coef- 
ficient of heat transmission was de- 


from the 


curves ol | igs. 
curves for Test 
average surface 


tained from 


served heat flows. 


sol-air 
heat- 


termined average 
temperature and the average 


sink temperature. 
Lag Angles and 
£ £ 
Decrement Factors 


The lag 


time lag of the peak inside surface 


angle is defined as the 
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concrete side both in and out, a 
single ply of felt roofing was ce- 
mented on the indoor side to pro- 
vide surfaces of the same emissivity 
and solar absorptivity on both sides 
of the section. 

Care was taken in construction 
of the test 
air blisters between the layers of 


section to assure no 
the roof. The bonding materials used 
were a quick-setting, rubber-base ad- 
hesive and a high-melting-point as- 
phalt. 

Temperatures of each surface and 
each interface of the roof section 
were measured by sets of 14 copper- 
constantan thermocouples; six were 
placed diagonally in the center or 
test area of the roof and eight were 
placed in the outer or guard area. 
The guard area was 8 in. wide, suf- 
ficient to insure one-dimensional heat 
flow through the test area. (Tem- 
perature readings during the tests 
proved this to be so.) The surface 
thermocouples were imbedded slight- 
ly in the asphalt surface. 

Heat flow was measured by means 
of four heat-flow meters placed on 
each surface within the test area. 
These heat-flow meters were the type 
developed at the ASHAE Research 
Laboratory. They were bonded to 
the surfaces of the roof with asphalt 
and then covered with the same ma- 
terial to provide a surface having 
the same emissivity and solar ab- 
sorptivity as the rest of the roof. 

Switches were so wired that tem- 
peratures across the test area could 
be read individually or in parallel; 
temperatures in the guard area were 
read individually. The outside heat- 
flow meters were read individually 
or in parallel, and the inside heat- 
flow meters individually or in series. 
This arrangement made it convenient 
to check temperatures and heat flows 
against each other while tests were 
in progress. 

Other Instrumentation 

Solar radiation measurements were 

made with three Eppley multi-junc- 


tion pyrheliometers. All were 
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mounted horizontally, two adjacent 
to the roof and the third on a near- 
by tower. One pyrheliometer adjacent 
to the roof measured total radiation 
and, by means of a shading device, 
the other measured diffuse radiation. 
The third could check either of the 
other two. 

A shielded, aspirated thermocouple 
was used to measure outdoor dry- 
bulb temperature. Also, at regular 
intervals, outdoor dry-bulb and wet- 
bulb temperatures were taken with 
an aspirated psychrometer. 

Low-temperature outdoor  radia- 
tion measurements were made with 
a convection-compensated radiometer 
developed at the ASHAE Laboratory 
and described in Reference 4. 

Wind velocity was measured with 
a cup-type anemometer and wind 
direction by a wind vane. General 
sky conditions were also noted. 

The outputs of the thermocouples, 
heat flow meters, and pyrheliometers 
were read on an electronic, self-bal- 
ancing potentiometer. In addition, a 
record was made on the 16-point 
high-speed recorder of the following: 
(a) temperatures of the outside roof 
surface, (6) temperatures of the in- 
side roof surface, (c) temperatures 
of the heat-sink surface, (d) heat 
flowing at the inside and outside 
surface, (e) amount of total solar 
radiation, and (f) amount of diffuse 
solar radiation. The recorder also 
provided a continuous record of those 
values most subject to fluctuations, 


making it possible to average them. 


Calibration of Heat Flow Meters 


A number of heat-flow meters were 
calibrated on a cooled plate by means 
of the portable calibrator described 
in Reference 3. From this number, 
groups of four were selected which 
had calibration constants within 10 
percent of each other. The meters 
were then re-calibrated with the port- 
able calibrator after they were ce- 


mented in place on the roof section. 


Physical Properties 


It was important that the physical 
values of the materials used in the 
roof section be accurately ascer- 
tained to provide a valid comparison 


between calculated and observed re- 


sults. The importance of each value 
cannot be determined without lengthy 
and involved calculations. However, 
particular attention was paid to ob- 
taining accurate conductance values, 
since they are most subject to varia- 
tions. 

To check the conductances of the 
various materials, conductance tests 
were run while the roof was in place 
in the test apparatus. An aluminum 
foil container large enough to cover 
the entire roof surface was put in 
place and filled with crushed ice. 
The calorimeter surface (normally 
the heat sink) was kept at a constant 
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elevated temperature. From the heat 
flows and the temperatures of the 
interfaces and surfaces of the test 
section observed under equilibrium 
conditions, the overall conductance 
and the conductance of each laver 
were computed. These values, except 
for the concrete, agreed very well 
with handbook values. 

Specific heat values were obtained 
from handbooks and no experimental 
determination was made. Since these 
values are virtually constant for the 
same type of material, irrespective 
of other physical properties, further 
qualification seemed unnecessary. 

Densities of the materials were de- 
termined from samples obtained at 
the time of construction of the test 
sections. Thicknesses of the various 
layers were measured while the sec- 
tion was being constructed. 

The emissivity of the asphalt sur- 
faces was determined by means of a 
radiometer and apparatus already de- 
scribed®. Solar absorptance was com- 
puted from spectral light reflectance 
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data®. As these data covered approxi- 


mately 75 percent of the total energy 
in the solar spectrum, it was as- 
sumed that this result could be ap- 
plied to the entire solar spectrum 
without much error. 

The manner in which the surface 
coefficients were calculated is shown 
in Appendix A. All physical proper- 
ties and surface coefficients are listed 
in Table 1. 

Testing Procedure 

On the basis of weather forecasts. 
test periods were so chosen that they 
might be expected to closely ap- 
proach the conditions set forth in 
the Mackey-Wright equations. One 


Table 1 


of these conditions requires that the 


steady periodic state be attained. 
This is reached if the test section 
is subjected to a sufficient number 
of identical cycles of sol-air tempera- 
ture that the 


point in the section 


temperature of any 
goes through 
the same cycle day after day. Ac- 
found that for this 


periodic 


tually, it was 
construction, the steady 
state was attained if the 10-hr period 
preceding the 24-hr test period was 
duplicated during the last 10 hr of 
the test period, As 


pected, because of day-to-day differ- 


would be ex- 


ences in weather, even this condi- 
tion was not precisely attained and 
a transient heat-flow component re- 
sulted. The effect of this transient 
component upon the thermal be- 
havior of the roof section was ra- 
tionally evaluated as described in 
Appendix B. 

All tests were run with the test 
section in a horizontal position. Read- 
ings were taken at regular intervals 
during the test. for a period of at 
least 10 hr before the test, and for 
at least a few hours after the test 


period. Tests were run with the test 


section in both the normal (concrete 
innermost) and reversed positions to 
study the effect of the order of ma- 
terials upon the thermal behavior of 


the roof. 
Observed Results 


Curves of important observed re- 
sults for Tests Nos. 2 and 3 (the 
ones chosen for comparison) are 
plotted in Figs. 2 and 3. Shown are 
inside and outside surface heat flows 
and surface temperatures and sol-ait 
temperature. The latter is that equiva- 
lent temperature which produces the 
same rate of heat flow into the 
weather-side surface of the roof sec- 


tion as the combined effect of out- 


Physical Properties of Materials Used in Test Section 


Heat De 


b) (deg F) LI 


door wind 


dry-bulb 


velocity, and radiation incident upon 


temperature, 


the surface. These observed quantities 
are also shown in Figs. 2 and 3. 
Radiation quantities are shown by 
two curves; one is the total solar radi- 
ation, which is the sum of the direct 
and diffuse components ; the other 
is the 


length 


low-temperature, long-wave 


radiation absorbed by the 
weather-side surface of the roof sec- 
tion. The latter is all the radiation 
emitted by the outdoor environ ex- 
clusive of the sun. The radiation 
emitted by the roof surface is also 
shown. The net low-temperature radi- 
ation exchange between the roof and 
its surroundings is the difference be- 
tween these last two curves. It will 
be noticed that although the low-tem- 
perature radiation absorbed by the 
roof section is a large part of the 
total incident radiation, the net low- 
temperature radiation exchange is at 
all times a negative quantity. The 
effective radiative temperature of the 
atmosphere, exclusive of solar radia- 
tion, ranged from 30 to 40 deg. well 
below the air 


temperature, except 


during the last part of Test No. 2, 


Heating, Piping & Air Conditioning, July 1955 


Journal & Section 


when the sky became overcast. This 


statement perhaps needs some ex- 
planation. On a clear, dry day when 
there is little water vapor or carbon 
dioxide in the lower atmosphere, a 
roof exchanges low-temperature radi- 
ation principally with the higher, 


As the sky be- 


more overcast, a 


colder atmosphere. 
comes more and 

larger percentage of the exchange is 
with the lower air, and when the sky 
is completely overcast, the effective 
radiating temperature of the atmos- 
phere is approximately equal to the 
air temperature. This explanation also 
clears up a seeming paradox seen in 
Figs. 2 and 3. 


During a portion of 


the night. the air temperature was 
above the outside roof surface tem- 
perature, and vet the roof was giv- 
ing up heat. The roof was gaining 
heat by convection, but not as much 
as it was losing by radiation to the 
cold upper atmosphere. This differ- 
ence was balanced by the heat given 
up by the warmer interior of the 
roof section. 

It can be seen in Figs. 2 and 3 
that the sol-air temperature exceeds 
the outside roof surface temperature 
while the roof is being warmed up 
and heat is flowing into the section. 
At other times the sol-air temperature 
is lower and drops below the air tem- 
perature during portions of the night. 

In Table 2 are summarized ob- 
served 24-hr heat flows, average tem- 
peratures and conductances. The heat 
flows and the average temperatures 
are those obtained by integrating the 
} and similar 
curves for Test Nos. 1 and 4. Ob- 
served conductance values were ob- 
24-hr 


and interface temperatures and ob- 


curves of Figs. 2 and 


tained from average surface 


served heat flows. The overall coef- 
ficient of heat transmission was de- 
termined from the average sol-air 
temperature and the average heat- 


sink temperature. 
Lag Angles and 
Decrement Factors 


The lag angle is defined as the 


time lag of the peak inside surface 
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temperature behind the peak sol-air 
temperature and may be expressed 
in degrees or hours. The decrement 
factor is a dimensionless ratio which 


may be defined as follows: 


decrement factor (ti; max ti avg), 
(te max te avg) 
u here 
maximum inner sur- 
face and sol-air tem- 
peratures, respectively. 
24-hr average inner 
surface and sol-air tem- 


t; max, te max 


perature, respectively. 


This definition is necessary since 
the sol-air and inside surface tem- 
perature curves, as seen in Figs. 2 
and 3, are composite and irregular. 
The observed and calculated lag 
angles and decrement factors listed 
in Table 2 were obtained graphically 
from these curves. If the curves of 
tem- 


the sol-air and _ inside-surface 


peratures had been regular sine 
curves, the decrement factors would 
have been simply the ratio of their 
amplitudes. 

In Table 3 are listed the harmonic 
lag angles and harmonic decrement 
factors as calculated by the Mackey- 
Wright equations. Values are given 
for only the first two harmonics (i.e. 
fundamental and second harmonic), 
subsequent harmonics having a neg- 
ligible effect. The manner in which 
these values were used to obtain the 
calculated inside-surface temperature 


curves is discussed in Appendix A. 


Comparison of Results 


From the data taken, four usable 
24-hr test periods were found, two 
with the concrete innermost and two 
in the reversed position. Fortuitously, 
one test in each position (Tests Nos. 
2 and 3) was found to closely ap- 
proximate the required idealized con- 
ditions, while in the others some cor- 
rection for a transient component of 
heat flow was necessary. It seems wise 
to confine analysis and comparison 
principally to Tests Nos. 2 and 3. The 
conclusions drawn, however, apply 
qualitatively also to the other tests 
transient 


when corrections for the 


component are made. 


148 


In this calculated results 


to values obtained from the 


paper, 


refer 
Mackey-Wright equations, and ob- 


served or test values to those ob- 
tained from experimental results. For 
comparison, the calculated inside sur- 
face heat flow and temperature curves 
are plotted in Figs. 2 and 3. The 


comparison of calculated and ob- 


Table 2—Summary of Test 


’4-hr Heat Flow Rates Btu/ (day) 


Into outside surface 

Stored in roof sectior 

Outside surface-stored 

From inside surface 

From inside surface 
24-hr Average Temperatures 

Sol-air 

Outside surface 

Inside surface 

Inside surface 


Heat-sink 


Conductances 
Surtace-to-surface 
From 24-hr test 
Steady-state test 
Built-up roofing 
From 24-hr test 
Steady-state test 
Insulation 
From 24-hr test 
Steady-state test 
Concrete 
From 24-hr test 
Steady-state test 
Heat transmission coefficier 
From 24-hr test 
From Steady-state « 


Decrement factor 
test 
calculate 


test 


calculated 


“Concrete on inside of 
Mackey-Wright equations 


served inside surface heat flows is of 
prime importance in this study. To 
make a comparison of results clear, 
the assumed conditions used to ob- 
tain the calculated results should be 
pointed out. As stipulated by Mackey 
and Wright, they are: 


1. The temperature of the outdoor air, 
the total solar radiation, and low-tempera- 
ture radiation incident upon the outer sur- 
face of the roof are cyclic with a period of 
24 hr. 

2. The temperature of the indoor air 
(heat sink in these tests) is constant. 

3. The rate of heat transfer by convec- 
tion and radiation between the outdoor air 
and the outside surface per degree tem- 
perature difference is constant. 

4. The rate of heat transfer by convec- 
tion and radiation between the indoor sur- 
face and the indoor air (heat sink) per 
degree temperature difference is constant. 

5. The roof is composed of three layers 
arranged in series in the direction of heat 


layer being itself a_ single 


homogeneous material. 
6. The three layers make perfect thermal 


flow, each 


contact at their adjoining faces. 
Primarily, only conditions 3 and 4 
need be considered in the analysis of 
results. Condition 1 was either closely 
approximated or rationally corrected 
for, condition 2 was maintained dur- 


ing the testing periods, and condi- 


and Calculated Values 


Test Number 


3b 


45.4 
0 
46.( 


56.4 


Table 3—Calculated Harmonic Lag An- 
Factors 


gles and Harmonic Decrement 


Test Har Lag Angle Decrement 


N monic Fact 
: Degrees Hours Pear 


0.0482 
3 0.0290 
4.5 0.0923 
37 0.0600 


0.4 6.0 


tions 5 and 6 were met when the test 
section was constructed. 

In Test No. 2 (concrete innermost ) 
there is excellent agreement between 
the calculated and observed inside 
(Fig. 2). This 


means that the lag angles and decre- 


surface heat flows 
ment factors obtained by the two 
methods agree closely. It will be 
noticed in Fig. 2 that the in- 
side surface heat flow is positive 
(from the inside surface to the heat 


sink) at all times. Any effect caused 
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by an assumption of a constant in- 
side-surface coefficient is negligible 
since, within the range of tempera- 


tures encountered in these tests. the 


is less than 


of the 


that of the calculated curve. Major 


observed curve 


cause of discrepancies, it seems, lies 


in the assumption of a constant in- 
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In Test No. 
of heat 


side-surface coefficient. 
9 


— 


coefficient is virtually constant as an analogue computer or similar de- 


long as the direction of heat flow with constant direction vice capable of having a step change 
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Fig. 2—Results of Test No. 


the The 
crepancies in the heat flows shown in 


9 


- 


remains same. small dis- 


Fig. can be attributed to small 
changes in the heat-sink temperature. 

In Test No. 3, agreement between 
calculated and observed inside sur- 
face heat flows is not quite as good. 
The lag angles agree and, although 
the summation of observed and cal- 
culated heat flows for a 24-hr period 


agree closely, the decrement factor 
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Fig. 3—Results of 


flow, this assumption was valid, but 
not in Test No. 3. In this test there 
was a reversal of heat flow and sub- 
sequently a change in surface co- 
efficient. The radiation portion of 
the coefficient remains the same ir- 
respective of the direction of heat 
flow, but the convection portion is 
much higher for upward heat flow. 
Proper evaluation of the effect can- 
not be readily computed. The use of 


1955 


SUN TIME 


Test No. 3, data observed August 11, 1953 


made in the coefficient would be 
necessary. 

The effect of of 
is clearly shown in the observed re- 
sults. As predicted by the Mackey- 


Wright equation, a roof with a ma- 


order materials 


terial of lesser density outermost has 
a greater lag angle and a smaller 
the 
versed position. It is also seen in 
Table that all 


decrement factor than for re- 


2 for tests there is 


149 





Journal & Section 


reasonably good agreement between 
the summation of the outside surface 
heat flow minus the heat storage. 
and the calculated and observed in- 
heat flows. The 


storage was evaluated using the aver- 


side surface heat 


age surface temperatures of each 
layer and assuming a straight-line 
relationship of temperature with dis- 
tance from the surface. However. the 
temperature gradient through a par- 
ticular layer is not necessarily a 
straight-line function and consequent- 
ly, the heat storage is an approxima- 
tion. This could account for a por- 
tion of any differences present. 
Good agreement is also shown be- 
tween conductance values obtained 
by steady-state conductance tests and 
observed values (both previously de- 
values were 


scribed). Conductance 


not calculated for Test Nos. 1 and 4, 


since appreciable heat storage took 


place and proper evaluation of its 
effect was not possible. 
Conclusions 

1. The 


heat flow obtained using Mackey and 


calculated inside surface 


Wright's equations agree closely with 


observed values, better agreement be- 


Calculation Methods 


Surface Coefficients: To calculate heat 
flow rates through a building section in the 
steady periodic state, it is necessary to 
know the physical properties of the sec- 
tion, the indoor and outdoor surface co- 
efficients and the sol-air temperatures. The 
physical properties were determined ex- 
perimentally as earlier. The 
surface coefficients were calculated from a 
heat balance on the outer roof surface. The 


described 


heat balance equation is: 


a ly = e(oT,* — R) + 


where 
a = solar absorptivity of roof sur- 
face, no units. 
total incident 
Btu per (hour) (square foot). 
surface, no 


solar radiation, 
emissivity of roof 
units. 

Stefan-Boltzmann 
0.173 x 10° Btu 


constant 
per (hour) 


ing achieved when the inside surface 
heat flow remains in one direction, 
than when a reversal takes place. 

» J The predicted effect of order of 
materials was substantiated. With the 
material of higher density outermost, 
the decrement factor is larger and 
the lag angle smaller than for the 
reversed position. Practically speak- 
ing. this means that the maximum 
rate of heat flow from the inside sur- 
face is larger and the time lag small- 
er when the material of higher dens- 
ity is outermost. 

3. The limitations of assuming a 
surface coefficient 


constant outside 


could not be determined. A_ good 
recommendation seems to be to use 
the average daytime wind velocities 
for evaluating the outside surface co- 
efficient. This is discussed in Ap- 
pendix A. 

1. The assumption of a constant 
inside surface coefficient is valid only 
when heat flow is in one direction. 
For horizontal surfaces, reversal of 
heat flow causes a significant change 
in the coefficient with a subsequent 
change in heat flow. 

It should be pointed out that the 
tests are for only two particular roof 
constructions (actually one roof in 
two positions ). For other types of 
construction having different thermal 


properties and orientation, observed 


APPENDIX A 


foot) (Fahrenheit de- 


gree absolute)‘. 


(square 


low-temperature radia 


(hour) 


incident 
tion, Btu per 
foot). 


(square 


outside roof surface temperature, 

Fahrenheit and Fahrenheit abso- 

lute, respectively. 

outdoor air temperature, Fahren- 

heit and Fahrenheit absolute, 

respectively. 

measured heat flow into outer 

roof surface, Btu per (hour) 

(square foot). 

convective conductance, Btu per 

(hour) (square foot) (Fahren- 
heit degree). 

The methods by which a and e were 
obtained have been described in the paper. 
Ir, R, ts, ta and qin were determined from 
test data. Thus, with all 
known in Equation A-l, h, 


puted, 


other values 


could be com- 
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results will be different. In the ex 


treme case of a horizontal roof hav- 
ing a very small thermal resistance 
and a reversal of inside surface heat 
flow, the comparison of calculated 
and observed results may also differ. 
In this case the inside surface film 


coefficient would be a bigger part 
of the overall thermal resistance and 


would probably have a greater effect. 
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In calculating the sol-air temperatures it 
is necessary to consider the low tempera 
exchange This can be 
Equation A-l as 


ture radiation 
facilitated by 
follows: 

al eo (T.* T e(oT,* 


h. (ts ta) + Gin ..0-(A-2) 


rewriting 


A radiation exchange coefficient, A, can 


now be defined by the relationship 


h(t ts) eo (T.* v.) . (A-3) 


This value of A, can be added to A. to 
give a combined outside surface coefficient, 
he + hy. Values of A. 
the test data for all four tests varied from 
1.14 to 3.82 Btu/(hr) (sq ft) (F deg). 
Mackey- 


Wright equations required a constant sur 


h, computed from 


Because calculations by the 


face coefficient, an average value was 


computed by weighting / h, according 
to (ts 
stantially equal to 3.00 Btu/(hr) 


(F deg). 


ta). This yielded an average sub- 


(sq ft) 
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The inside surface coefficient was ob- 
tained by dividing hourly measured values 
of inside surface heat flow by the observed 
temperature difference between the inside 


These 


values were then averaged as before. The 


roof surface and the heat sink. 


range of values varied from 0.94 to 1.53 
Btu/(hr) (sq ft) (F deg), the larger 
values occurring when the heat flow was 
upwards. The average value was 1.20 Btu 
(hr) (sq ft) (F deg). 

Sol-Air Temperatures: The sol-air tem 
perature is that equivalent temperature, 
te, which combines radiation, wind, and 
air temperature in such a way as to give 
the same rate of heat flow into the weather 
surface of the roof as actually takes place, 
that is, 


q t a) cee ef A-4) 
from tu hic h 


te ts + qin/(h 


The sol-air temperature can also 


computed from Equation A-2 thus: 
te = [al e(oT,* 
(he + he) 4 


Because gin and ts, were observed in 
these tests, for the sake of accuracy, t. was 
evaluated by Equation A-5. If all values in 
Equation A-6 are known accurately, the 
same results would be obtained. Compari 
son of the sol-air temperatures obtained by 
the two methods showed very close agree 
ment. 

In the practical problem of load esti- 
mating, Equation A-6 must be used. Al 
though ¢t, is not known, in such cases a 
rough estimate is sufficiently accurate for 
determining A,, because it is a function of 
the mean of t, and t,, the latter is known, 


and h, does not change too rapidly with 


Evaluation of Transient 


Heat Flow Component 


Because of the presence of a transient 
component of heat flow, a study was made 
to estimate its magnitude and duration in 
all tests. A thermal circuit to represent 
the roof section was drawn. This consisted 
of a number of resistances and capaci- 
tances, and a cyclic input arranged as in 
Fig. B-1. The input function was a Fourier 
representation of the sol-air temperature. 
The solution of any problem concerning 
this circuit is similar to that for an ana- 
lagous electrical circuit. Solution of the 
three simultaneous first-order differential 
equations which represented this circuit, 
showed that the transient component was 
substantially zero at the end of 10 hr. 
About the same result was obtained from 
a solution for a circuit using two capaci- 
tances instead of three and solved on an 
electronic differential analyzer. Because 
the time lag of the roof section was five 
to six hours, it was reasoned that the con- 
tribution of the transient component to the 


mean temperature. A further practical ob- 
servation is that these tests showed that a 
simple average of the daytime values of 
he + he is a good approximation to use 
in practical calculations where A. + Ar is 


known to vary. 


Harmonic Analysis: For computation 
purposes, the sol-air temperature must be 
expressed as a mathematical function. A 
Fourier analysis was made of the curve by 
the method described by Alford, et al 


This yields an equation as follows 


5b, sin wé 
bs sin 2w6 
(A-7) 
where : 
t 24-hr average sol-air 
ture, Fahrenheit. 


tempera 


Fourier or harmonic coefficients; 
subscripts denote the harmonic 
number, no units 

6 = Time, hours 


w Degrees per hour 


rhis equation can be reduced to a more 
usable form, thus: 
e.* t tte 
cos (2wé 
u here 
t Var 
et 
tan f; b ; tan B 
Computation of Inside Surface Tem- 
peratures and Heat Flows: The _inside- 
surface temperature, ¢;, is computed from 
the following equation 


APPENDIX B 


indoor surface of the roof section could 
be obtained from experimental observations 








Rm, 


foot) (Fahrenheit degree), (cor 
nected to center of resistance) 
thermal resistances of the outer 
and inner surface films, respec 
tively, Btu per (hour) (square 
foot) (Fahrenheit degree) 

cyclic sol-air temperature, Fahr 
enheit. 

constant heat-sink temperature, 
Fahrenheit 

outside and inside surface tem 
possum, respectively, Fahren 
eit. 
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where 
Vii, M amplitude decrement factors, 
no units. 


phase lag angle, degrees 


The amplitude decrement factors and 
the phase lag angles are computed by the 
Mackey-Wright equations, t;. is the 24-hr 
average inside-surface temperature calcu 


lated from the relationship 


(tf 


constant heat sink temperature 
Fahrenheit 


The U value was determined from the re 


lationship 


C is the steady-state surface-to-surface 
conductance value and A h, and A, are 
the surface coefficients determined as de 
scribed above. The heat flow rate, g, from 
the inside surface of the root section to 


the heat sink is 


t.), Bru/ (hr) 
(A-12) 


1 Variat n Out 
lar Intensity n Heat 
by J. S. Alford, J. E 

(ASHVE TRANSACTIONS 
Ill, p, 393 


x f ) 


as follows: The surface temperatures ob 
served during the first five or six hours im 
mediately following the test period are 
steady-periodic-state values resulting from 
the sol-air temperature of that period. Be 
cause of the time lag, the sol-air tempera 
ture of the second period has as yet, had 
no effect 
flow component of the first period died out 


Furthermore, the transient heat 


fourteen hours earlier. Therefore, the tran- 
sient contribution is the difference between 
the temperatures observed during the first 
five or six hours of the period being an 
alyzed and the temperatures of the cor 
responding hours of the second cycle or 
period. A plot of these temperature dif 
ferences against time and extrapolation to 
zero at ten hours, therefore, should yield 
the complete transient contribution. The 
heat flows computed from this temperature 
difference curve checked roughly the heat 
stored in the roof section found by com 
putation from the initial and final tempera 
tures observed during the period of an 
alysis. Corrections to the observed indoor 
surface temperatures were therefore made 
according to this principle. 
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JAMES FEATURED SPEAKER 

at UTAH CONFERENCE 

Under the sponsorship of the 
ASHAE UTAH Chapter the 2nd An- 
nual Intermountain Heating and Air 
Conditioning Conference was held 
April 28-29 in the Union Building of 
the University of Utah. 

The highlight of the conference was 
a talk by John W. James, Chicago, 
first vice president of ASHAE, at the 
banquet which was well attended by 
Utah Chapter members, their wives 
and guests. Mr. James’ talk. which 
was equally interesting to members 
and to the ladies, was entitled, Does 
Air Conditioning Provide a Healthful 
Indoor Environment. His treatment 
of the subject was both entertaining 
and factual. 

During the two-day conference 
there was a total of 10 technical pa- 
pers presented and discussed. Some of 
the more popular papers were, Snow 
Melting Systems, by W. P. Chapman; 
A Vew Look for Coal. by z. a 
Margetts; High 
Water, by P. L. Geiringer; and Firm 
Specifications, by Kenneth Wilson. 


Temperature Hot 


Of particular interest was a panel 
discussion on Sound Control with Don 
Callaway as moderator. Others who 
participated in the discussion were 
Franklin Gates, E. V. 
president of the Utah Chapter and 
A. A. Maycock, now president of the 
Utah Chapter. 


Gritton, past 


The success of the conference was 
largely due to the efforts of the Con- 
ference General Committee, especially 
to Prof. W. P. Barnes, conference di- 
rector, and to Mr. Maycock, as well 
as to R. V. Smith, H. W. Bentley, R. 


W. R. Olsen, and W. L. 
ASRE MEETS IN MILWAUKEE 


Pres. John E. Haines represented 
the ASHAE at the 42nd Semi-Annual 
Meeting of ASRE held June 12-15, 


at which there were three techni- 


Stuewe. 


cal sessions, two conferences and six 
forums. 

The Air Conditioning Conference 
heard reports from four speakers on 


the results obtained at the NAHB 
Air Conditioning Village at Austin, 
Tex. Especially interesting was the 
report that users of the houses found 
conditions acceptable at from 75-78 
dry bulb, with 40-60 percent relative 
humidity and continuous fan circula- 
tion. The general feeling of the speak- 
ers was that the Village had produced 
valuable field data on which designs 
for residential air-conditioning equip- 


ment can be based. 


SOCIETY GREETING SENT ASME 

The Society was represented by 
R. A. Wolff, New York, at the 75th 
Anniversary Meeting of the Ameri- 
can Society of Mechanical Engineers. 
The meeting was held April 16 at 
Stevens Institute of Technology, Ho- 
boken, N. J., in the same meeting 
hall where ASME held its organiza- 
tion meeting on April 7, 1880. 

An alumnus of Stevens Institute 
and a member of ASME, Mr. Wolff 
presented the written greetings of 
Pres. John E. Haines. on behalf of 
the Society and Council. In his letter 
President Haines commended ASME 
for its contributions to the growth 
and development of the profession 


and American industry. 


OLSTAD NAMED VICE PRESIDENT 

M. H. Olstad has been appointed 
vice president in charge of engineer- 
ing, Niagara Blower Co., New York, 
N. Y.. according to a recent an- 
nouncement by the company. Mr. 


ASHAE, has 


been chief engineer for the past ten 


Olstad. a member of 


years. 


BOOK ON TURBOBLOWERS 
Turboblowers, by A. J. Stepanoff, 
Ph.D., John Wiley & Sons, Inc., New 
York, N. Y., 6 x 914 in., 377 pp., 
$8.00 

In the past 15 years unprecedented 
developments have taken place in the 
field of application of turbomachin- 
ery for the compression of gases and 
vapors. The book deals with the hy- 
drodynamic and thermodynamic as- 
pects of the turboblower design. It 
outlines new methods of attack on 
turbomachine problems, and discusses 
the art of building turbocompressors 
in the United States and aboard. 
European designs occupy a prominent 
part of the book. 

In addition to offering a balanced 
picture of past and current work in 
the field, the author explores a num- 
ber of new methods and techniques. 
He presents a theoretical treatment 
of the compressor impeller based on 
a single pattern of flow, and extends 
this treatment to similar design pro- 
cedure for centrifugal and axial flow 
impellers. Another chapter stresses 
the hydrodynamic nature of pressure 
generation as contrasted with the in- 
direct thermodynamic basis common- 
ly adopted in the past. A large chap- 
ter is devoted to water cooled com- 
pressors. Here a design method is 
offered with detailed numerical ex- 
amples and complete energy balance. 

The author's axial flow compressor 
design method is based on actual fluid 
deflection and observed pressure and 
capacity coefficients rather than lift 
and drag coefficients, which are a 


part of air foil theory. 





Ave.. Cleveland 3, Ohio. 





John R. Allen Memorial Library 


The ASHAE Committee on Research gratefully acknowledges 
the following gift to the John R. Allen Memorial Library, which 


is maintained at the Society's Research Laboratory, 7218 Euclid 


Handbook of Hazardous Gases and Vapors in Industry, by Joel F. 
Bailey and Burgess H. Jennings. Gift of Ventilating and Air 
Conditioning Contractors’ Association of Chicago. 


The presentation of textbooks and pamphlets in the field of 
heating, ventilating and air conditioning and allied fields, by authors 
and others, will be welcomed by this library. Suitable book plates 


carry the name of the donor and date of the gift. 
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THE PRESIDENT’S PAGE 
The Engineer's Responsibility 


E are fortunate to live in the only part of the world where men 
are free to think, free to speak, free to worship, and free to enter 
prise to their own benefit. Here we enjoy the highest standard of living 
the greatest amount of comfort, the longest lives, and the greatest de 
gree of freedom from worry 

We can thank the enc for his contributions to the development 
life, especially in the last half century. Engineers have had 
efficiency and ease of better living comfort for everyone 

Up to now, the engineer's contributions have been 
changing conditions, nowever, we can 


the engineer will really come into his own and receive the 
Engineers are trained to think straight, and today 


straight thinking to meet the increasing problems of 


cept the responsibility of taking a more active part 
communities for the of our fellow men 
profession 


This situation, however, does nc 


relax and be complacent, because now is the time 
bil 
li 


face our responsibilities. It is also a suitable time 


Have these changes of the last half century which hi 
higher wages, and all of the comforts which make 

some unwanted effects on the moral fiber of the public? 
selves subject to some of these same effects? 

Is there a growing tendency in our field to put price 
avoiding our responsibilities as engineers? Would it 
our ethical standards? 

Surely we must all be fully aware of some of 
many inadequate heating, ventilating, cooling and ai 
installed in homes, commercial, industrial and institutional bu 

Many reasons exist for this state of affairs 
architects and owners of what constitutes adequ 
the indifference of the manufacturer, contractor 
are the main factors 

As individuals, a part of our responsibility is to 
that no such viewpoints are allowed to affect our own 


1ctlons 

time-proven principles followed as the engineer climbed toward public recc 
Our Society also has a responsibility in this. It must educate its 

tects, and the general public through publication of defini 

and, by its public-relations efforts it must help create the desire for adequ 

ventilation, cooling and air conditioning wherever people live, work or assemble 
This whole matter presents a challenge to the Society and 

the question is ‘Are we going to meet this challenge? 


President 


~ 
AMERICAN SociETY OF HEATING AND AIR-CONDITIONING ENGINEERS 
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Air pollution is a real and pres 
ent menace in some 
metropolitan areas. In others, it 
a nuisance 

Public attention 
ward a solution as never before 


is directed tc 


This probably is due in part to a 
rising living standard; and partly 
because of an increased aware 
ness that unclean air is a poten 
tial menace wherever there is a 
concentration of population and 
of industrial activity 

The problem is complex. It has 
Considering this 
the Technical Advisory Commit 
tee on Air Cleaning decided to 
emphasize 


many phases 


the development of 
fundamental data needed to es 
tablisn acceptable test methods 
Such methods are basic to a solu 
tion of the general problem 
Moreover, a program of this char 
acter is in accord with the present 


scope of the Committee, viz 





testir 
available informatior 
by others 


combination of metho 


} 
factive for anv wiciular conditior 
lective tor any particular nat 
purpose 

purpos 


The Problem and the Project 
Basic to any improved methods 
for evaluating air cleaners is an 
adequate knowledge of the air 
contaminants which must be re- 
moved under conditions 
Both the concentration and char- 


acter of air 


given 
contaminants vary 
and 
also show wide differences in a 
Jiven 


widely from place to place, 


location at various 


ASHAI 


*Chairman 
mittee 


Advisory Com 


Technical 


imnortoan?t 
important 





Air Cleaning 


A. B. Algren, 








For this 


year 


considered essential 


1 

v 

Q 
u. 

) 

+ 

} 

+ 

2) 


that suitable equipment and pro 
be available for taking 
nples of dust to 


so-called 


samples ob 


tained, the engineer is then in 

the dust 

in the air, and the 

size distribution of the 
Other 

the dust, such as the 


and 


terested in determining 
concentration 
particle 
sample characteristics 

particle 


shape, density composition 


are also of interest, and may in 
fluence the determination of 


size distribution. 

To develop methods of deter 
and 
1 cooperative research proj- 


mining these other related 
in progress at the Univer 
sity of Minnesota under the advi 
sory guidance of the TAC on Air 
Although the 


ment nas peen in 


™~) 
vleaning 


agree 
effect for less 
ogress to date has 
n most gratifying 
Gratifying Progress 

A complete review of the litera 
ture on the 


subject has been 


made, and various test proce 


checked and 
evaluated in the Laboratory. The 


ultimate goal of 


have been 


dures 
the research is 
the development of test methods 
will 


give accurate results 


reasonable time with rela- 


Minneapolis, Minn. 
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Summary of Chapter Meetings’ Journal GB Section 


SOCIETY OFFICERS PRESENT CHARTER TO 
60TH CHAPTER AT SPRINGFIELD, MASS. 


With over 80 members and guests. 
including all the Society Officers and 
Mayor Brunton of Springfield pres- 
ent, the 60th Chapter of the ASHAE 
was officially inaugurated on Thurs- 
day, June 2, 1955 at a dinner meeting 
with President-elect Robert E. Cross 
presiding. 

The charter presentation to the 
Western Massachusetts Chapter was 
made by Pres. John E. Haines who 
extended to the Chapter members 
greetings and best wishes of the 
Council for the success of their new 
Chapter. President Haines in a talk, 
“The Next Ten Years,” predicted that 
the nation’s entire economy and par- 
ticularly the heating and air-condi- 
tioning industry will experience an 
unprecedented srowth during the 
coming decade. He cited statistics and 
based his prognostications on the 
tremendous growth in the nation’s 
industrial plant, construction level 
and gross national product in the 
period from 1944 to 1954. 

Greetings were also brought to the 
Chapter from the other Society of- 
ficers including First Vice Pres. John 
W. James who briefly described the 
Society’s contributions to research for 
human comfort; Second Vice Pres. 


P. B. Gordon who discussed the Chap- 


ter’s place in the Society; and Prof. 


E. R. Queer, Treasurer. who outlined 


@ ARIZONA: Vice Pres. J. P. Sorensen 
presided at the April meeting. J. B. Hoag- 
lund, chairman of the program committee, 


introduced the guest speaker, W. O. 


Stewart, manager, Johnson Service Co., 


Los Angeles, who gave an interesting dis- 
cussion on Modern Trends in Temperature 
Control. Attendance 37. Attendance ratio 
0.48. 


@ ARKANSAS: By unanimous vote at 
the April meeting, the Arkansas Chapter 
year beginning date was changed from 
December 1 to June 1, with the present 
officers remaining in office until June 1. 


*Note The attendance ratios shown repre 
sent the membership attendance divided by the 
chapter membership. These ratios will be useful 
as a partial indication of interest shown by local 
chapter members 
programmed bv the various chapters and may be 
useful in deciding on subjects for chapter meet 


various types of subjects 


ings 


for the members some details on the 
Society's fiscal operations. 

Other Society officials present in- 
cluded Council Member R. T. Kern, 
Fitchburg, Mass.; A. V. Hutchinson. 
Executive Secretary, and D. T. Dono- 
van, Assistant Secretary. 

According to the best available in- 
formation this is the first time in re- 
cent Society history that all four of- 
ficers have been able to be present for 
a charter meeting. 

President Haines presented the 
Chapter with a gavel on behalf of the 
Bluegrass Chapter in Louisville, Ky. 

Ten members of the Massachusetts 
Pres. Geo. W. 
Arthur L. 
Hare drove from Boston to attend the 
Charter Meeting. With a short speech 
Mr. Hare presented a gavel to the 


including 


Past-Pres. 


Chapter, 


Sprague and 


new group from the Massachusetts 
Chapter. 
Other 


cluded Connecticut. with 12 members 


Chapters represented _ in- 
in attendance, Empire State Capital 
and New York. 

Newly elected officers of the Chap- 
ter, in addition to Mr. Cross include: 
J. E. Reed, Vice President; F. A. 
Ferraro, Secretary; W. A. Boucher, 
Treasurer; A. M. Lovenberg, K. W. 
Maki, V. J. Petrolati, Henri Soume- 
rai, and L. C. Lattimer, Jr.. Board of 


Governors. 


D. T. Donovan, assistant secretary, 
ASHAE, reported on the Oklahoma City 
Meeting, the 
changes in membership grades and new 


Regional Council report, 
chapters. 

The guest speaker, H. A. Lockhart, 
vice president and chief engineer, Bell 
& Gossett Co., Morton Grove, Ill., gave 
the members the benefit of his many 
years experience in the field of hot and 
cold water heating and cooling. He talked 
on the application of hot water heating 
using expansion tanks and circulators. 


@ ATLANTA: The 
were unanimously elected at the April 
President—T. A. Barrow, Jr.; 
Vice President—F. W. Bull: Secretary 

J. A. Marshall; Treasurer—J. S. Edgar: 
Board of Governors—Jack Crowley and 


J. M. Lazenby. 


following officers 


meeting: 
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Residential Air Conditioning was the 
speaker, ( W 
Nessell, industry consultant, Minneapolis- 
Chicago At 


subject of the guest 
Honeywell Regulator Co., 
tendance 44 


@ BALTIMORE: Pres. E. H. Taze_ re 
ported in April that an auditing com 
mittee had been appointed at the board 
of governors meeting as follows: ( E. 
tice, Jr., R. W. Pentecost and G. V. K 
Greene. President laze read the nomina 
tions made by the nominating committee 

\ discussion on the interpretation of 
the chapter by-laws, as to whether a re 
tiring president should automatically serve 
on the board of governors or be elected 
to that office, 


of a motion continuing the by-laws with 


ended with a vote in favor 


out change 
a K. Wolford, chairman of the speak 
introduced Dr Ernest 


(,uernsey, whose topic was Atomic Power 


ers committee, 


Dr. Guernsey discussed the need for find 
ing fuel other than coal and oil, because 
of the increasing demand arising from in 
creased population and because of the 
increasing difficulty in finding a source of 
supply of coal and oil. Stating that the 
cost of nuclear fuel would be approxi 
mately the same as existing fuels, Dr 
Guernsey said that he expects the first 
atomic power plant to be in use by 1960. 


@ BRITISH COLUMBIA: There is Dan 
ger in the Air warned Sam _ Ross, of 
CKWX, at the May meeting. Introduced 
by Pres. S. C. Gale, Mr. Ross, a member 
of the Vancouver Clean Air Society, spoke 
on air pollution. He felt that the grea 
danger to health and the economic loss 
caused by smoke, especially when mixed 
with fog forming smog, makes it impera 
tive that steps be taken to clean the air 
Committee reports included the treas 
urer’s report by R. D. Hale, an encour 
aging picture of prospective membership 
by R. A. Malcolm, membership chairman, 
an announcement of an average 55 per 
cent attendance by E. H. Norton, attend 
ance chairman, and an expression of ap 
preciation to the local newspapers and 
trade publications for their coverage by 
A. C. Martin, publicity chairman. 
President Gale introduced the following 
new officers, outlining their duties 
President—Cornelius Van 
President—D. W. Treasurer 
R. D. Hale: Secretary—A. C. Martin: 
Board of Governors—D. M. Drake and 
D. B. 
office to the incoming president, S. C. 


Boeyen; Vice 


Thomson; 


Leaney. Before relinquishing his 


Gale thanked the past officers and com 
mittee chairmen for their help. Attendance 
44. Attendance ratio 0.46. 


@ BRITISH COLUMBIA George Har 
graves, British Columbia Electric Co., gave 
a talk on Natural Gas for the Lower Main 
land of British Columbia at the April 


meeting. Pres. S. C. Gale presided 
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Making an optimistic forecast, Mr. Har- 
graves said Vancouver would have gas in 
about one year from the Pacific Northwest 
Gas Co., coming from Southern California, 
and in two years from the West Coast 
Transmission Co. His speech was followed 
by an interesting question period. Attend- 


ance 52. Attendance ratio 0.50.* 


@ CENTRAL NEW YORK: Past Pres. 
A. L. Jones introduced the speaker in 
April, Jack Baliff, senior industrial hy- 
giene engineer, New York State Depart- 
ment of Labor, New York, N. Y. Mr. 
Baliff ably presented his topic, /ndustrial 
Ventilation. He called attention to the 
fact that a course in industrial ventilation, 
which has been previously from 
time to time throughout the state, will be 
given at the University of Buffalo in the 
fall of 1955. At the end of his talk, Mr. 
Baliff presented ready and detailed an- 


swers to the questions posed. 


given 


Since no additional names were pre- 
sented from the floor, a unanimous ballot 
was cast for the slate of officers as pre- 
sented by the nominating committee: 
President—L. A. Childs; Vice President 
H. J. Morton; Secretary—Merle Wenin- 
ger; Treasurer—K. T. Sprague; Board of 
Governors—S. F. Gilman and E. L. Moyer. 

Vice Pres. L. A. Childs spoke on the 
coming annual joint ASHAE-ASRE clam- 
bake. Attendance 50. Attendance ratio 
0.34. 


@ CENTRAL OHIO: 
mittee and treasurer's report were given 
at the April meeting. J. D. Slemmons 
spoke on the Regional Plan of Society 
Operation. An auditing committee, con- 
sisting of W. V. Jones, H. A. Williams 
and R. A. McGovern was appointed. 

The growth of the city of Columbus, 
Ohio, and its highway plan were covered 
by John Mackin, Ohio Chamber of Com- 
merce, in an informative talk, Attendance 
30. Attendance ratio 0.23. 


Nominating com- 


@ CINCINNATI: After the business meet- 
ing, C. M. Wilson, general sales manager. 
Anemostat Corporation of America, New 
York, N. Y., spoke on High Pressure, 
High Velocity Air Distribution. 

D. T. Donovan, assistant secretary of 
the Society, New York, N.Y. commented 
on the progress of the Committee on Ar- 
rangements for the 1956 Annual Meeting 
in Cincinnati, at the April meeting of the 
chapter. Pres. F. W. Wilson presided. 
Attendance 56. 


@ CONNECTICUT: At the joint ASHAE- 
ASRE meeting in April, a tour of the 
new Hotel Statler in Hartford, 
including the equipment section in the 


Conn., 


basement and the roof, was made in order 
to inspect the air-conditioing and heating 
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Later, following the business 
meeting, the architect, engineer and con- 
tractor for the Hotel Statler spoke on the 


operation of the building, as well as prob- 


system. 


lems in design. 

ASHAE officers were elected at the 
meeting as President—E. J. 
Hoagland; Vice President—Walter Hey- 
wood; Secretary—J. D. Pierce; Treasurer 

Fritz Honerkamp; Board of Governors 
C. L. L’Hommedieu, J. J. Morro and R. B. 


L’Hommedieu _pre- 


follows: 


President 
sented the gavel to the incoming president, 
Mr. Hoagland. Attendance 106. Attend- 
ance ratio 0.34. 


Cahoon. 


@ DELTA: Modern Trends in Air Dis- 
tribution was the subject of the April 
guest speaker, W. L. Batchelor, assistant 
chief engineer, Tuttle & Bailey, Ine., 
Newington, Conn. Mr. Batchelor gave a 
thorough discussion of high velocity duct 
distribution and special diffuser applica- 
tions for high pressure. His talk was a 
companied by many slides and graphic 
presentations. 

Pres. C. V. Bankston read a letter from 
J. S. Burke, nominating committee chair- 
man, giving the list of those nominated by 
the committee. Attendance 54. Attendance 


ratio 0.25. 


@ EMPIRE STATE CAPITAL: At the 
Ladies Night held in April, Pres. E. C. 
Doyle, following his welcome to all mem 
bers and guests, pointed out the advan- 
tages of being a member of ASHAE and 
State Chapter. He 
members and 


the Empire Capital 
thanked the 
making his year as president succesful. 
H. S. Bond, chairman, Ladies Night com- 
mittee, presented President Doyle with his 


officers for 


past president’s pin, an award from the 
chapter for a job well done that carried 
with it the best wishes of all the mem- 
bers. Attendance 197. Attendance ratio 
0.86. 


@ GOLDEN GATE: H. A. Lockhart, vice 
president and chief engineer, Bell & Gos- 
sett Co., Morton Grove, Ill. gave an en- 
lightening talk in April on the selection 
and location of compression tanks for hot 
water heating systems. 

Pres. Eric Roberts appointed a nomi- 
nating committee, consisting of J. E. 
Murray, chairman, D,. A. Delaney, S. W. 
Terry, R. W. Sigmund and A. W. Berrier. 
Plans for the Semi-Annual Meeting were 
discussed, and an invitation from the 
Northern California Chapter, AJA, to an 
exhibit of San Francisco Bay Region 
Architecture was read. Attendance 60. 


@ ILLINOIS: Pres. G. V. Zintel turned 
the April meeting over to L. H. Streb, of 
the meetings committee, who introduced 
R. J. Salinger, air conditioning and venti- 
lating engineer, Naess & Murphy, archi- 
tects & engineers, Chicago. Mr. Salinger 
spoke on Commercial Air Conditioning As 
Applied to a Large Building. He took this 
up from the central system point of view 
and traced the history of central system 
air conditioning, outlining its merits and 


shortcomings. He then proceeded to de- 


velop an interesting discussion of the 
merits and advantages of the various types 
of low pressure and high 
conditioning systems. He said that the 


design engineer must fully analyze each 


pressure air 


job, and that even after analysis the best 
method is not always clean-cut. 

At the conclusion of Mr. Salinger’s talk, 
Mr. Streb introduced William Wood, con 
sultant, Phileo Corp., Philadelphia, Pa. 
Mr. Wood discussed air 
large building by means of room coolers 
Attendance 147. 


conditioning a 


@ INDIANA: How Ventilation Affects the 
April 


Seagers, professor of education 


School Curriculum was covered in 
by P. W. 
and school building consultant, Indiana 
University. Dr. Seagers concentrated his 
talk in the form of a challenge to heating 
and air-conditioning engineers to enter 
into more research on schoolroom work, 
to survey their own practices and to revise 
them to a more realistic basis. He gave a 
brief outline of the evolution of ventila 


ASHAE 


influence on the enactment of laws regu 


tion theories and the history of 


lating the ventilation of public schools as 
early as 1900. Expressing belief that we 
are now on the threshold of air condi 
tioning for schools, Dr. Seagers urged 
research toward a classroom environment 
respect to 


integrally balanced with 


thermal, acoustic, visual and educational 
needs. He suggested that a basis for such 
a balance would be achievement of a 
condition in which a minimum of body 
energy would be consumed in adjustment 
to the environment. This excellent talk 
was much appreciated by all present. 

The report of the nominating committee 
Cotton, Pres. P. O. 


Attendance 49. 


was given by I. W. 


Patterson presided. 


@ INLAND EMPIRE: L. E. Marque in- 
troduced the April speaker, P.  L. 
Geiringer, chief 
Hydrotherm Corp., Long Island City, N. 
Y. Mr. Geiringer gave the chapter an 
informative talk on High Temperature Hot 
Water and some of its peculiar charac 


engineer, American 


teristics and uses. 

Mr. Marque reported the selections of 
the nominating committee. R. D. Nevers 
announced that D. H. Knapp and Jack 
Pearson would join him as ASHAE 
judges for the Science Fair. Pres. H. A. 


Bickel presided. 


@ JOWA: Pres. W. E. Nanes at the April 
introduced J. E. Atkins, who 
informative 


meeting 
presented an _ exceptionally 
talk on A Demonstration of Overall Pro 
tection of Electrical Equipment. Mr. 
Atkins demonstrated equipment 
available for the type protection he de- 


varied 


scribed. 
= ‘F. 
ASHAE, 


purpose of the tentatively 


Donovan, assistant secretary, 


outlined the organization and 
proposed Re- 
gional Plan of Society Operation. 

An auditing committee, composed of 
G. E. Mellerup, chairman, L. E., 
and R. R. Schilling, was appointed by 


President Nanes. The 


I evern 


nominating com- 
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mittee report was read by R. H. Schnell, 
chairman. The committee recommended 
that standing committee chairmen should 
also be members of the board of governors, 
but left such action up to the discretion 
of the president. Attendance 31 


@ KANSAS: L. N. Hunter, past president, 
ASHAE, and vice president in charge of 
National Radiator Co., 
Johnstown, Pa., spoke at the April meeting 
on The Rating of Heating Boilers. A. B. 
Newton, vice president, Kansas Chapter, 


research, The 


introduced the speaker. 

R. F. Bauer presented a report from 
the nominating committee regarding elec- 
1955-56 term 


tion of officers for the 


Attendance 25, 


@ KANSAS CITY: ASHAE Past Presi 
dent, L. N. Hunter, Johnstown, Pa., spoke 
on Rating of Heating Boilers at the April 
meeting presided over by Pres. F. K 
Ladewig. His informative speech was very 
well received. Attendance 77. Attendance 


ratio 0.30 


o MANITOBA: R. G. Cocker introduced 
the April speaker, Prof. N. M. Hall, Uni 
versity of Manitoba, who talked on the 
Heat Pump and the sources of heat in the 
Winnipeg area. 

Pres. G. T. Christie called on W. J 
Atkinson to present the report of the 
nominating committee, giving the slate of 
officers for 1955-56. 


@ MICHIGAN: At the 


Presidents and 


Annual Past 
Night held in 
April, 14 past presidents of the Michigan 
Chapter were 


Ladies 


introduced. Two of the 
earliest presidents, W. T. Harms and E 
M. Harrigan, were asked to make a few 
remarks. 

The formal meeting was called to order 
by D. S. Falk, vice president and program 
chairman. Vice President Falk introduced 
F. G. Stickel, vice president, Victor Gruen 
Associates, who spoke on Shoppers and 
Shopping. He presented an illustrated talk 
on the evolution of the suburban shopping 
centers, pointing out the economies in 
volved and design problems encountered 
in meeting the needs of a typical suburban 
community. Mr. Stickel’s talk was of par 
ticular interest to the ladies of the audi- 
ence. Attendance 95. 
0.19 


Attendance ratio 


@ MINNESOTA: J. E. ASHAE 
president, Minneapolis, Minn., spoke on 
The Next Ten Years at the April meeting 
presided over by Vice Pres. J. S. Locke, 


Haines, 


in the absence of Pres. J. A. Craig 

Mr. Haines summarized the activity of 
the Society, as well as the industries 
involved and what he thought can be 
expected in progress during the next 10 
years. In his talk the speaker mentioned 
that Minnesota chapter had the largest 
attendance of any chapter in the Society. 
Attendance 119. 


@ MISSISSIPPI: At the April meeting of 
Mississippi Chapter, Pres. J. E, Davis, Jr. 
asked Burt Lomax, Jr., member of Chap- 
ters Conference Committee to report on 
his committee’s meeting in Philadelphia. 
Discussion of the report followed. 

T. E. Stepan 
speaker, H. E. Degler, technical director, 
The Marley Co., Kansas City, Mo., who 
presented an_ enlightening 


introduced the guest 


program on 
Re-use of Cooling Water for Air Condi- 
tioning. Attendance 29. 


@ MONTREAL: Judge J. P. Fitzsimons 
presided in April over a session of his 
court, which consisted of a lively dis 
cussion of three cases of installations in 
volving complaints from dissatisfied own 
ers. These three cases were: cold drafts 
from the window which was heated by a 
hot water conductor radiator, the inade- 
quate mixing of outside and return air 
in a_ ventilation system, and an. air- 


which had 


major defects inherent in the design and 


conditioning system several 


installation. Judge Fitzsimons, who in 
more serious moments is branch manager, 
Canada, Ltd., Montreal, 
meted out fines and bad advice at a rate 


sufficient to keep everybody on his toes 


Trane Co. of 


During the business part of the meeting, 
Treas. W. E. 
financial report, announcing a substantial 
surplus. Pres. D. L. 


Jarvis presented an interim 


Lindsay gave a brief 
resume ol chapter operations during his 
term and expressed his thanks for coop 
eration received which helped to make his 
term happy and successful. President 
Lindsay was presented a past president's 
pin and gavel as mementoes of his service 
B. J. Horsburgh, 
committee, presented the new executives: 
President—R. J. Ker; Vice President 
>. R Secretary—W. E. 
Jarvis: Arthur de _ Breyne; 
Board of Governors—D. L. Lindsay, W. G 
Hole, H. G. S. Murray, Robert Clapperton 
Attendance 67 


chairman, nominating 


Plamondon: 


Treasurer 


and J. G. Le Francois. 


@ NEBRASKA: The chairman of the 
nominating committee, O. J. Smith, at the 
April meeting gave the recommended 
nominees for officers for the coming year. 
As chairman of the by-laws committee, 
Mr. Smith also gave the report of that 
committee concerning the adoption of the 
standard by-laws as recommended by the 
Council for all chapters. The committee 
recommended that the standard by-laws 
be accepted with certain suggested com 
pleting phrases. Motions carried the a 
ceptance of these recommendations and 
arrangements to print and distribute the 
new by-laws. 

M. F. Stober, program chairman, intro 
duced H. E. Degler, technical director, 
The Marley Co., Kansas City, Mo., who 
spoke on Water Cooling Equipment for 
Refrigeration and Air Conditioning. From 
the lengthy question period that followed, 
Mr. Degler’s talk proved to be highly ap 
propriate. Attendance 29. 


@ NEW MEXICO: The slate of new 


officers was accepted by acclamation at 
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the April meeting. The new slate in 
cludes: President—H. F. Munn; Vice 
President—C. R. Wherritt; Secretary—J. 
K. James; Treasurer—R. W Haines: 
Board of Governors—R. G. Merryman and 
F. H. Bridgers. 

Secretary 


James read correspondence 


from the Albuquerque Chapter of Profes 
sional Engineers in regard to a_ panel 
discussion to be held this fall. Mr 
Bridgers was appointed to this panel 

G. M. Sebree introduced Mr. Meyer, 
chief engineer, Marlo Coil Co., St. Louis, 
Mo., who spoke on two stage compressors 
for residential cooling. Attendance 39. At 


tendance ratio 0.76 


@ NEV YORK The board of tellers, 
J. P. Lyon, chairman, L. D. Carr and 
H. N 


election 


Seelinger, reported the following 
results at the April 
President—Albert Giannini; Vice Presi. 
dent—J. B. Hewett; Treasurer—W. M. 
Heebner; Secretary—C. H. Flink; Board 
of Governors— R Hiers, W. O. 
Huebner, J. M. Levy and W. J 
Ir, R. I Stinard, as 


president, continues to serve on the board 


meeting 


Olvany, 


immediate past 


of governors for one yea! 


Mr. Giannini, as program chairman, 
presented J. D. Pierce, chief engineer, 
rhe Vulcan Hartford, 
Conn., who spoke on Year-Round Resi 
dential Air W ater 


Mr. Pierce summarized the various types 


Radiator Lo., 


Conditioning Using 
of systems and equipment used primarily 
for residential air conditioning, and de 
scribed the various types of units which 
could be used. He referred to the experi 
mental work being conducted at the Uni 
versity of Illinois for J=B=R and ex 
plained how a satisfactory residential air 
conditioning system could be designed 
heating and cooling 
Attendance 


using water as the 
medium Attendance 105 


ratio 0.11 


@ NORTH JERSE) Elections at the 
April meeting brought the following re 
sults: President—C. H Smith; Vice 
President—W. C. Kruse, Jr.; 
M ( Christesen ; Treasurer—S H 
Nitzberg; Board of Governors—L. G. 
Huggins, H. P. Morehouse, G. ¢ 
and H. M. Patrick. 

Mr. Smith introduced C. S. Leopold, 
consulting Philadelphia, Pa., 
who spoke on Panel Heating. Hearty ap 


Secretary 


Norman 


engineer, 
plause followed the ensuing discussion. 
Attendance 80 


@ NORTH Haines, 
ASHAE Minn., 
was introduced as the guest speaker at 
the April meeting by W. P. 
chairman, program committee. President 
Haines’ talk entitled The Next Ten Years 
was accompanied by statistical projector 


TEXAS: John E. 
president, Minneapolis, 


Glancy, 


slides illustrating the growth of home 


construction, population, power genera- 
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tion, dollar volume of the industry, mem- 
bership in ASHAE and Society research 
for the 1944-54 period. Similar estimates 
given for the next 10 years were astro- 
nomical in relation to present day  sta- 
tistics, posing the need for serious plan 
ning. 

G. A. Linskie reported on the ASHAE 
Oklahoma Regional Meeting, and D. C. 
Pfeiffer, chairman of the chapter technical 
advisory committee, spoke on the City of 
Fort Worth ordinance which affects op- 
erations of contractors installing heating 
and air-conditioning equipment. 

The Chapter was pleasantly surprised 
by the attendance at the meeting of J. E. 
Wilson, who had been unable to attend 
meetings since being stricken with polio. 


Attendance 95. Attendance ratio 0.38. 


@ NORTHEASTERN OKLAHOMA: The 
business meeting in April was presided 
over by Pres. J. T. McKinney. C. H. 
Dollmeyer introduced Warner Byars, City 
of Tulsa Water Department. The meeting 
was adjourned to the new Tulsa water 
plant, where an instructive inspection trip 
Byars and Mr. 
Attendance 


was conducted by Mr. 
Dollmeyer. Attendance 21. 


ratio 0.38. 


Kaiser, 


research, Cleveland, 


@ NORTHERN OHIO: E. R. 
ASHAE director of 
Ohio, was introduced in April by J. R. 
Venning. Mr. Kaiser presented a highly 
informative talk, covering many phases of 
ASHAE 


question 


the research carried on at the 


Research Laboratory. A_ lively 
period followed. 
Elected to the nominating committee 


were: John Richmond, W. R. Moore and 
J. M. Black. Attendance 59. 


@ NORTHERN PIEDMONT: The Guide 
Committee was the subject of W. M. 
Wallace, II, chairman of that committee, 
who spoke at the April meeting. C. A. 
Cofer, program chairman, introduced Mr. 
Wallace, consulting engineer, Durham, 
N. C. Pres. S. T. Oliver presided. Attend- 


ance 24. Attendance ratio 0.18. 


@ OKLAHOMA: The 
held a few days previous to the Society's 
Oklahoma Regional Meeting, and, there- 
fore, the meeting was devoted to last- 
Collins, Jr., general 
Arrangements, 


April meeting was 


minute plans. "2 
chairman, Committee on 
reported on reservations. Pres. G. E. 
Ervin read the names of those who worked 
to make preparations for the Regional 
Meeting. The report of the nominating 


committee was read. Attendance 43. 


@ ONTARIO: At the joint ASHAE-ASRE 
meeting held in April, W. L. Rootham, 
chairman, papers committee, introduced 
H. R. Musson as moderator of a panel 
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North Texas Chapter officers meet with ASHAE Pres. John E. Haines (/. to r.) H. G. 
Gregerson, vice president, John Ray, chapter president, President Haines, George 


Meffert, secretary, Ross Zumwalt, treasurer 


discussion on air conditioning. B. E. 
Judges, Joseph Parker and C. M. Wilson 
spoke on various systems of air condi- 
tioning. The question period following the 
addresses of the panel members proved to 
be educational. 

J. H. Ross, chairman, nominating com- 
mittee, announced the selected slate of 
officers for 1955-56. Pres. M. C. Bailey 
presented an electric table lamp to V. J. 
Jenkinson as a token of appreciation for 
his role as chairman of the Conference 
for Canadian Chapters. Attendance 192. 


@ PHILADELPHIA: Heating, Ventila- 


tion and Air Conditioning Aboard Ships 
was the topic of a discussion in April by 
George Stringfellow, in charge of engi- 
neering drafting, and J. Linton, in charge 
of ventilation and air conditioning, New 
York Shipbuilding Corp., Camden, N. J. 
C. J. Lubking, chairman, program com- 
mittee, introduced the guest speakers. 
Officers elected for the 1955-56 term 
were: President 4. M. Robertson: First 
Vice President—C. J. Lubking; Second 
Vice President—P. H. Yeomans: 
urer—C. J. Forve: Secretary—R. J. Sigel: 
Board of Governors—J. H. Hucker. At- 


Attendance ratio 0.22. 


T re as- 


tendance 65. 


@ PITTSBURGH: Featured at the April 
meeting was a tour of the Gateway Center 
This consisted of a visit to KDKA tele 
vision studio, the inspection of air 
conditioning machinery where river water 
is used for eooling and pumped back to 
the river, and the inspection of an air 
filtration system. R. M. 
chairman, gave a preview of the tour, and 
A. F. Nass, Jr., introduced the guides. 
Pres. E. C. Hach presided. Attendance 59 


Toucey, program 


@ ROCKY MOUNTAIN: Officers elected 
at the April annual meeting were: Presi 
dent L. L. Del ong; Vice President 
A. S. Widdowfield; Secretary—W. V. Bur 
bank; Treasurer—J. V. Berger; Board 
of Governors—L. V. Davis, D. D. Pearsall 
and V. F. Vallero. 
Speaker at the 


manager, 


meeting was W. O 


Los Angeles office, 
Angeles, Calif 


informative 


Stewart, 
Johnson Service Co., Los 
Mr. Stewart 
speech on the developments of pneumatic 


made a_ very 


controls for unit ventilators, and the ap- 
plic ation of temperature and static con- 
trols to high pressure double ducted air 
systems. A period 


distribution question 


followed. Attendance 48. Attendance ratio 


Northern Piedmont Chapter officers, past and present, meet at Robert E. 
Lee Hotel, Winston Salem, N.C. (/. to r.) F. J. Reed, past president, S. T. 


Oliver, chapter president, J. E. Hart, past president, W. 


M. Wallace, II, 


speaker and past president; and C. Z. Adams, Arvin Page, and D. T. Way- 
nick, past presidents; C. A. Cofer, program chairman 
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@ SACRAMENTO VALLEY: R. A. Sarro 
introduced the main speaker at the April 
meeting, which wes held jointly with the 
Sacramento sub-section of ASME. H. A. 
Lockhart, vice president and chief engi 
neer, Bell & Gossett Co., Morton Grove, 
Ill., spoke on Compression Tank Selection 
for Hot Water Systems. After discussion 
of the 
sizing of a compression tank, he displayed 


factors which affect the proper 


a chart which he has developed making 
allowance for all these factors and giving 
ease in selection of a tank. 

lr. E. Brewer, publicity chairman, 1955 
Semi-Annual Meeting, spoke briefly on 
the forthcoming meeting in San Francisco. 
4 motion was passed by the Sacramento 
Valley Chapter to sponsor the Welcome 
lea in San Francisco. F. A. Connolly re 
ported for the nominating committee 

Pres. J. E. Marshall 
chairman of the ASME D. K 
Coyle, who spoke on the history of ASME 
and ASHAE, tra ing back to ASCE. A 
movie entitled The Atom Goes to Sea. the 


introduced the 
group, 


Nautilus, was 
presented through the courtesy of ASMI 
Attendance 49. Attendance ratio 0.45 


story of the submarine 


@ SOUTH TEXAS ASHAE Pres. John 
E. Haines, Minneapolis, Minn., gave his 
predictions for The Next Ten Years at the 
April meeting. Reg. F. Taylor, past presi 
dent, presented the speaker to his audi 
ence 

The nominating committee report was 
given by C. C. Quin. J. W 
sided. Attendance 69 


Holland pre 


@ SOUTHERN CALIFORNIA a 
Hall, program chairman, in April intro 
duc ed K (, 
tive, Air Conditioning and Kefrigeration 
Division, Worthington Corp Mr. Blessing’s 
talk was entitled, Centralized Built-In 
Systems for Air Conditioning Existing 
Multi-Story Buildings. He 
tremendous potential market in air condi- 
outlined the 


systems, and with 


Blessing, district representa 


reviewed | the 


tioning existing buildings, 
types ol applicable 
the aid of 
and cost data. The questions after the 
talk showed the 


taken in it. 


slides presented installation 


interest members had 


Presiding was Pres. C. D. 


The story of the 
SEMI-ANNUAL MEETING 
and a summary 
of the events 
will be presented 
in the August issue 


of the JOURNAL. 


e@ TOLEDO: 
Temperature Controls was the topic de 
veloped by H. H. Korff 
neer, Johnson Service Co., 
at the April meeting. R. P 
troduced the speaker 


Principles of Pneumatic 
mechanical engi 
Chicago, Ill., 


Konter in 


Robert Greenwald reported on the par 
ticipation of the ¢ hapter in the television 
series sponsored by the University of To 
ledo. He also presented a motion that an 
invitation be sent to Council to hold the 
Toledo. This 


next regional meeting in 


passed unanimously 


Richardson, Jr. read the 
slate nominees lor election, and ° pre 
sented D. T. Donovan, assistant secretary, 
ASHAE, who spoke on the Regional Plan 


of Society Operation. Attendance 40 


@ WASHINGTON, D. ¢ ASHAE Sec 
ond Vice Pres. P. B. Gordon, New York, 
N. Y., introduced at the April meeting by 
S. H. Robbins, Jr. program 
spoke on Panel Cooling The 
agreed that his talk was exceptionally well 


chairman 


members 


presented. A long question and answer 
period followed 

meeting brought 
President W ( 
J H Broome, 


Elections held at the 
the following 
Reamy, Jr.;: Vice President 
Treasurer—J D. Crabtree Secretary 
S. H. Robbins, Jr Board of Governors 
G. C. F. Asker, H. W. Rush and J. §S 
King Chapters Conterence Committee 
VUember—P. R. Achenbach: and Alternate 
Member W. ¢ Reamy Pres. G. ¢ 7 
Asker expressed his appreciation to the 


results 


officers and committees who had worked 
with him during the vear. J]. D. Crabtree 
annual treasurers report 


Attendance ratio 0.42 


presented the 
Attendance 55 


STUDENT BRANCHES 


@ OREGON STATE COLLEGE: The 
guest speaker at the March 30 meeting, 
R. C. Chewning, associated with J. Donald 
Kroeker, Portland, 
Ore. was presented to the audience by 
Pres. P. 1. Anderson. Mr 
an informative talk on the 
Operation of Heat Pumps, 


consulting engineer, 
Chewning gave 
Theory and 
covering such 
problems as cost, efficiency, and limita 
tions of heat pump systems. Attendance 
14. Attendance ratio 1.00 


@ PURDUE: A field trip to Detroit, Mich 
was made by 20 members of the Purdue 
University Student Branch and the fa 


ulty sponsor, F. B. Morse 
fessor. School of Mechanical Engineering 


rhe plant tour of American Blower Corp 


assistant pro 


included inspection of laboratory facilities 
and manufacturing operations. At Cadillac 
Motor Car Division, General Motors Corp 
the final assembly production line and air 
conditioning systems put into the cars 
were viewed. On the second day of the 
trip, the group drove to the Pontiac Motor 
Pontiac, 


Mich. where a tour through the foundry, 


Division. General Motors Corp 


engine assembly department and _ body 


stamping shop was made The students 
found the trip to be 
teresting as any the group has taken. At 


Attendance ratio 0.61 


is enjovable and in 


tendance 20 


Prof. F. B. Morse (center) with Purdue student group on a field trip to Detroit, Mich. 


Heating, Piping & Air Conditioning, July 1955 





Journal & Section 


Candidates for Membership 


The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the JourNAL of the Society, or mailed to all mem- 
bers. When the replies are received from references the Candidate’s application shall be submitted to and acted upon by the Admis 


sion and Advancement Committee as soon as possible. 

When the Admission and Advancement Committee has acted favorably upon a Candidate’s application and assigned his grade, the 
Council shall confirm the election of the proposed Candidate for membership. During the past month there have been 79 applications 
for membership, including 3 reinstatements; in addition 3 advancements have been received. The names of these men and their spon 


sors are published in the following list. 


Members are requested to scrutinize the list with care. The Admission and Advancement Committee, and in turn, the Council, urge 
members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 
promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by July 30, 1955, these candidates will be 


to membership will be notified by the Executive Secretary immediately after election. 


Vote: 


Alabama 

Matong, J. C., Jr., Cons. Engr., Birming- 
ham, RerereNnces: Marvin Crout, E. C. 
Harper*, F. C. Wood, T. L. Zumbro*. 


Arizona 

Hicut, J. R., Engr., O. K. McCullough 
Co., Phoenix. Rererences: O. K. 
McCullough, E. B. Plapp*, H. G. 
Simmons*, E. W. Steele*. 

Want, F. E., Cons. Mech. Engr., Phoenix. 
Rererences: E. P. Boothroyd, V. J. 
Carns, J. B. Hoaglund, H. E. Kraft. 


California 

ABRAHAMSON, J. G., Supt., Coon Plumbing 
& Heating, Lodi. Rererences: Charles 
Coon*, J. E. Day, M. J. Delavan, Pete 
Knezevich. 

Bowers, J. S., Sales Engr., Westinghouse 
Electric Corp., Sturtevant Div., San 
Francisco. Rererences: A. H. Blackwell 
A. J. Bouey, F. W. Jordan, R. W. 
Sigmund. 

CavacnoLo, L. A., Appl. Engr., Westing- 
house Electric Corp., San Francisco, 
Rererences: A. J. Bouey, J. P. Ernst, 
F. W. Jordan, R. W. Sigmund. 

O’CattaHaNn, E. P., Engr., Health-Aire 
Heating & Ventilating Inc., Culver City. 
Rererences: N. N. Dahl, C. R. Kidd, 
L. R. Kleinberg, C. S. Woods, Jr. 

Patprock, K. K., Engr., James Gayner, 
Cons. Engr., San Francisco. Rerer- 
ences: J. C. Beck, Jr., D. A. Delaney, 
James Gayner, G. J. Yamas. 

SanDAHL, L. F., Sales Engr., Air Condi- 
tioning Supply Co., Los Angeles. Rer- 
ERENCES: Clarence’ Barnes*, C._ L. 
Corbett, Jr., L. B. Davenport, R. L. 
Huntington. 

Sxover, R. A., Sales Engr., Natural Gas 
Equipment, Inc., San Francisco. Rerer- 
ences: G. E. Brokaw, Herbert Duncan, 
J. E. Murray, F. L. Nemic. 

Warp, J. W., Partner, Edward B. Ward 
& Co., San Francisco. Rererences: J. 
C. Beck, Dudley Deane, H. S. Haley, 
D. E. McLeod. 


District of Columbia 

Day, I. M., Jr., Partner, Irving M. Day 
Co., Washington. Rererences: L. G. 
Humphrey, Jr., J. J. Nolan, Jr., W. G. 
Reamy, Jr., G. J. Sweeney. 

Wesster, E. R., Vice Pres., John G. 
Webster & Sons, Inc., Washington. Rer- 
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+Reinstatement. *Non-member. 


Chaconas, Sr., A. B. 
Fahringer, Jr., G. 


ERENCES: J. J. 
DeVore, V. T. 
Webster. 


Illinois 

Katser, WALTER, Sales Engr., H. S. Kaiser 
Co., Chicago. Rererences: I. B. Kaiser, 
I. S. Kaiser, J. H. Kaiser, Herbert 
Kreisman. 

McCartuy, W. F., Engrg. Draftsman, 
Samuel R. Lewis and Assocs., Chicago. 
Rererences: S. R. Lewis, S.. L 
Rottmayer, R. W. Shields, F. X. Thale. 

Pau, L. O., Vice Pres., Narowetz Heating 
& Ventilating Co., Chicago. REFERENCES: 
W. S. Bodinus, C. W. Deland, E. P. 
Heckel, S. R. Lewis. 

Suaerrer, M. D., Testing & Dvipt. Engr., 
Sears Roebuck & Co., Chicago. RerFer- 
ences: J. S. Hansen, W. A. Lacht*, 
G. S. MacLeod*, H. N. Ostborg. 

Witson, H. A., Asst. to Property Mer.. 
Allstate Insurance Co., Skokie. Rerer- 
ences: R. A. Erickson*, S. R. Jozwiak*, 
L. M. Russell*, R. J. Somerville. 

Indiana 

+Stmpson, A. M., Mer., Revolving Door 
Div., International Steel Co., Evansville. 
Rererences: FE. H. Boddy, B. H. 

R. Kaiser, W. G. Koch. 


Jennings, E. 


Kansas 

Herrick, W. D., Dir. Product Design, The 
Coleman Co., Wichita. Rererences: E. 
A. Jones, A. B. Newton, Ray Qualley*, 
Paul Wyckoff*. 

Louisiana 

Byers, J. E., Repr., Atlas Refrigeration 
Supplies, Inc., Baton Rouge. Rerer- 
ences: G. M. Guynn, J. F. Naylor, W. 
I. Pol, C. S. Woodruff. 

ASanrorp, E. H., Air-Cond. Engr., Cary 
B. Gamble & Assocs., New Orleans. 
Rererences: P. E, Coe, Jr., R. K. 
Goode, W. D. Graham, : 3 H. Maloney. 

Tuipepaux, R. P., Megr., Atlas Refriger- 
ation Supplies, Inc., Baton Rouge. Rer- 
ERENCES: W. A. Holland, B. M. Payne, 
W. L. Pol, C. S. Woodruff. 

Wotre, R. L., Sales Engr., General Heat- 
ing and Air Conditioning, New Orleans. 
Rererences: R. K. Goode, W. B. 
Martin, Jr., Joe Molony*, W. W. Taylor. 

Maryland 

Morcan, Jack, Megr., Distributing Sales, 
Lloyd E. Mitchell, Inc., Baltimore. Rer- 


Heating. 


voted upon by the Council. Those elected 


A Advancement. 


ERENCES: J. H. Baker, W. P. Flanigan, 
E. H. Taze, R. F. Weisman. 

Satmonp, W. W., Br. Mer., York Corp.., 
Baltimore. Rererences: R. E. Dressell, 
W. G. Robertson, Jr., F. W. VonBehren, 
J. K. Wolford. 


Massachusetts 

Hayes, J. F., Pres., Hayes Sales, Inc., W 
Springfield. Rererences: E. R. Clement, 
Sr.. Richard  Harrington*, 
Jelliffe*, K. S. Yeaple*. 

Mites, D. W., Vice Pres., Miles Inc.., 
Brockton. Rererences: M. L. Cail, 7 
ie Hart, Ivester, R. E. Reid. 


George 


Michigan 

Dinwippie, R. S., Jr., Owner, Dinwiddie 
Sheet Metal Works, Detroit. Rerer 
ENCES: J. S. Blossom, E. J. Green, H. E 


Heaton, L. F. Major. 


Minnesota 

AMacy, H. A., Mech. Engr., Gausman & 
Moore, St. Paul. Rererences: C. E 
Gausman, G. F. Gausman, T. G. Gianos, 


J. W. McNamara. 


Mississippi 

Witurams, J. R., Engr., Burt Lomax, Jr., 
Jackson. Rererences: L. J. Beasley, W 
L. Donald*, Burt Lomax, Jr., F. H 
North. 


Missouri 

Bruce, W. C., Chief Engr., Warren Bruce 
& Co., St. Louis. Rererences: W. E. 
Bryan*, E. T. Clucas, H. J. Kipp, H 
F. Wilson. 

Meers, J. E., Megr., Htg. Dept., N. O. 
Nelson Co., St. Louis. Rererences: G. 
H. Bemarkt, W. D. Braden, B. L. Evans, 
K. O. Williams. 


Montana 

Rosinson, D. W., Engr., Zonolite Co., 
Libby. Rererences: Loyd Berg*, R. 
C. Challender*, E. R. Dodge*, E. R. 
Schilling*. 


Nebraska 

Beers, Jack, Archt., Fritz Craig-Jack 
Beers, Archts., Lincoln. Rererences: 
L. J. Paulsen, P. J. Pospisil, Verne 
Simmonds, O. J. Smith. 

Branots, R. W., Repr., D. E. McCulley 
Co., Omaha. Rererences: W. R. Duffy, 
C. A. Failor, R. N. Gates, Orville Pratt. 
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New Jersey 

Driscott, N. J., Chief Engr., Spi-Rol-Fin 
Corp., Pequannock. Rererences: Fred 
Attwood*, E. A. Boguez, R. C. Edwards, 
Robert Ferry*. 

Lackemacuer, W. F., Asst. Chief Mech. 
Engr., Wigton-Abbott Corp., Plainfield. 
REFERE NCES: J. M. Brown*, Robert 
Reis, L. H. Roller*, R. H. Wolin. 

Marantz, George, Pres., Air Control Engi- 
neering Corp., Elizabeth. RerereNnces: 
M. S. Frankle, W. F. Raymer, P. H. 
Werner, Phineas Wintroub. 


New York 


Lynam, J. P., Chief, Mech. Design Sec- 
tion, Joint Construction Agency, U. S. 
Corps of Engineers, New York. Rerer- 
ences: W. J. Biggar, A. J. Hess, Maron 
Kennedy, W. O. Stewart. 


North Carolina 


+Burt, R. L., Pres., Mechanical Contrac- 
tors, Inc., Charlotte. Rererences: A. 
W. Roth*, L. L. Vaughn*, W. E. 
Wells*, Frank Wooten, Jr.* 

Newserry, A. G., Owner, Glenn Newberry 
Co., Fayetteville. Rererences: J. T. 
Hunter, W. B. Shirley*, W. H. Webster, 
Jr., J. H. Wilkerson. 

Tuompson, J. W., Jr., Sales Engr., West- 
inghouse Electric Corp., Charlotte. 
Rererences: J. R. Clark, M. R. Durlach, 
F. B. Herty, R. O. McGary. 


Ohio 


Arco, A, A., Partner, Argo Plumbing Co., 
Cincinnati. Rererences: A, E. Edwards, 
I. G. Edwards, K. B. Little, Pinkney 
Varble. 

Frey, J. A., Htg. Engr., Wilbur Watson 
Assocs., Cleveland. Rererences: C. H. 
Bales*, B. E. Colwell*, H. Vz. 
Wheelock*, J. R. Zawad*. 

Haire, A. R., Asst. Mer., The H. S. 
Haslett Furnace Co., Columbus. Rerer- 
ences: A. D. Bogen, F. W. Gurley, N. 
T. Hess, M. W. Swepston. 

Hawk, K. N., Htg. Engr., East Ohio Gas 
Co., Cleveland. Rererences: R. L. 
Byers, G. F. Duggan, R. F. Lunt, R. C. 
Wright. 

+Jounson, J. B., Jn., Prod. Engr., Swenson 
Thermal Research, Inc., Cleveland. 
Rererences: W. M. Myler, H. E. 
Staehle, N. W. Stunkard, R. C. Wright. 

Roserts, R. E., Sales Engr., East Ohio 
Gas Co., Cleveland. Rererences: R. L. 
Byers, R. F. Lunt, R. A. Urban, R. C. 
Wright. 

Stevenson, E. F., Design Engr., Dalton & 
Dalton, Cleveland. Rererences: Joseph 
Breslove*, H. L. A. Follenfant, D. R. 
Harper, Jack White*. 

Zituick, P. P., Sales Engr., R. E. 
Kramig & Co., Inc., Cincinnati. Rerer- 
ences: R. E. Kramig, Jr., K. B. Little, 
A. J. Staubitz, F. W. Wilson. 


Oklahoma 


Cox, J. R., Jr., Mech. Engr., Carnahan & 
Thompson Engrs., Oklahoma City. Rer- 
ERENCES: J. H. Carnahan, W. J. Collins, 
Jr. F. R. Denham, G. E. Ervin. 

Howe, H. K., Partner, Howe-Foster, Inc., 
Blackwell. Rererences: G. E. Ervin, 
R. E. Swan, S. S. Webb, L. E. Wickline. 


Wooprine, W. F., Secy.-Treas., Oklahoma 
Plumbing & Heating Inc.. Enid. Rerer- 
ences: B. W. Clark, V. W. Miles, J. R. 
Patten, C. C. Westfall. 


Oregon 

Butuncer, D. F., Sales Engr., Westing- 
house Electric Corp., Air Cond. Div., 
Portland. Rererences: F. W. Jordan, 
R. L. Schroeder, W. J. Widmer, W. G. 
Woolley. 

Ciute, F. L, Owner, Clute Co., Portland. 
Rererences: Walter Hanthorne, J. D 
Kroeker, W. B. Morrison, E. A. Ponder. 

Descu, W. F., Estimator, McCulloch & 
Sons, Portland. Rererences: L. J. 
Harrington, H. H. Hewitt, Jr., H. H. 
Nesbitt, K. R. Murhard. 


Pennsylvania 

Quinn, V. M., Vice Pres., Quinn Brothers, 
Inc., Philadelphia. Rererences: J. J. 
Hucker, Ludwig Mack, W. W. Malloy, 
4. G. Mutimer. 

Vanacore, Aucust, Appl. Engr., Stuart F. 
Louchheim, Philadelphia. Rererences: 
Carl Holman*, Sydney Kane, Jr., P. J 
Thompson, Carl Woltman*. 

Weisenpacn, F. W., Htg., Vtg. & Air- 
Cond. Designer, Howell, Lewis, Shay & 
Assocs., Philadelphia. Rererences: L. 
M. Church, Ludwig Mack, S. H 


Manheimer, G. E. Tuckerman. 


South Carolina 

Spann, B. M., Mfrs. Agent, Greenville. 
Rererences: M. R. Durlach, Jr., J. E. 
McMurray, V. A. Morrow, H. H. Powell. 


Tennessee 

Gorr, J. E., Vice Pres., 
Knoxville. Rererences: P. C. Cromwell*, 
Stuart Fonde*, Buford Martin*, J. D. 
Tillman*. 

Gutiey, W. Q., Pres., Electric Heaters, 
Inc., Knoxville. Rererences: C. P. 
Fortner*, J. E. Goff*, F. E. Keener’, 
E. D. MacArthur*. 

O’Brien, R. C., Jr. Jr. Mech. Engr., 
Barber & McMurry, Knoxville. Rerer- 
ences: D. G. Carter, C. E. McCallum, 
E. W. Roy, C. A. Spears, Jr. 


Ceilheat, Inc., 


Texas 

ACrisp, Boone, Asst. Sales Mer., United 
Supply Co., San Antonio. REFERENCES: 
R. W. Barnes, W. E. Long, K. A. J. 
Monier, D. M. Mills. 

Cook, W. T., Sales Engr., Gustin-Bacon 
Mfg. Co., Houston. Rererences: E. B. 
Appling, J. K. Dixon*, Alva Lyons, Jr., 
5. A. Poole. 

Hunptey, A. R., Jr. Engr., 
Radiator & Standard Sanitary Corp., 
Dallas. Rererences: J. W. Holland, 
Bernard Johnson*, Eugene Riehl*, Ross 
Zumwalt. 

Morrison, H. E., Jr., Br. Mer.. Ilg Elec- 
tric Ventilating Co., Houston. Rerer- 
ences: R. J. Brentzel, B. P. Fisher, J. 
J. Friedler, Jr., J. H. Maloney. 

Patterson, J. H., Sales Engr., Minneapo- 
lis-Honeywell Regulator Co., Houston. 
Rererences: R. E,. Marsh, H. OD. 
MeMillan, D. C. MeNeil, J. N. Powell. 

Roserts, A. Q., Sales Repr., I. M. Golan 
Co., Dallas. Rererences: H. M. 
Cunningham, I. M. Golan, G. A. Linskie, 


G. A. Risch. 
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Utah 

Nortn, R. F., Sales Engr., Pace-Turpin & 
Co., Salt Lake City. Rererences: R. ¢ 
Evans, W. L. Stuewe, W. D. 7 urpin*, 
G. E. Wright, Jr. 


Wisconsin 

\Grunpitz, D. W., Lab. Project Engr., 
The Trane Co., La Crosse. REFERENCES 
J. D. Albright, A. B. Algren, D. H 
Krans, T. E. Murphy*. 


Canada 

Artrwoop, J. L., Vice Pres., Beaver Engi 
neering Co., Downsview, Ont. Rerer 
ences: Robert Dunn, Nicholas Fodor, 
W. B. MacIntyre, W. L. Rootham 

BLacKHALL, W. J., Secy.-Treas., Blackhall 
Heating and Plumbing Supplies, Ltd., 
Toronto, Ont. Rererences: M. C. Bailey, 
William Philip, Charles Torry, H. M 
lreleaven. 

Day, R. F., Sales Engr., 
Honeywell Regulator Co., Ltd., Toronto, 
Ont. Rererences: W. T. E. Duncan, 
J. H. Fox, J. D. Grant*, Ivan McDonald 

Harpy, B. M., Sales Engr., 
Machine Co., Ottawa, Ont. REFERENCES 
R. H. Dyson, J. W. Green, W. J 
Robinson, Bernard Stotesbury. 

KRASHINSKY, Davip, Chief Engr., Winer 
& Chazonoff, Inc., Montreal, Que. Rerer 
ences: W. D. Adamson, R. J. Bilodeau, 
R. 1. Brasloff, R. 1. Douglas. 

Low, Joun, Archt. & Mech. Engr., Archi 
tect’s Office, of British 
Columbia, Victoria, B. C. Rererences 
J. M. Bird, D. B. Leaney, R. G 
MacDonald, R. A. Malcolm. 

Mittar, A. H., Supvsr., Sales & Installa 
tion, Walsh & Charles, Ltd., Winnipeg, 
Man. Rererences: P. L. Charles, 
Herbert Fox, D. A. Stott, D. S. Swain 

Napon, Guy, Engr., Letendre, Monti & 
Assocs., Montreal, Que. Rererences: M 
Lefebvre*, T. A. Monti*, R. Tremblay*, 
P. P. Vinet. 

Pace. P. E., Mech. Engr., Bechtel, Mannix 
& Mester, Edmonton, Alta. Rererences 
W. W. Barry, B. Brooker*, D. Pannar*, 
R. G. Proudfoot. 

Parker, J. B., Sales Engr., Carrier Engi 
neering, Ltd., Toronto, Ont. REFERENCES: 
D. L. Angus, W. L. Rootham, A. E. 
Stacey, Jr., Charles Torry. 

Rempet, George, Owner, Heat Pump, Ltd., 
Vancouver, B. C. Rererences: Frank 
Chamberlain, D. M. Drake, Douglas 
McDonald*, J. H. Taylor. 

Woops, W. C., Mer., Heating Div., J. R 
Stephenson, Ltd., Winnipeg, Man. Rer- 
erences: W. J. Coates, David Panar, 
R. G. Proudfoot, K. Siemens. 

Zackinp, L. A., Ont. Distr. Mgr., Libby 
Air Conditioning, Ltd., Toronto, Ont 
Rererences: N. J. Dick, R. S. Libby, 
W. J. McLean, Arthur Nearingburg. 


Minneapolis 


Canadian Ice 


Government 


England 

Prore, H. W., Chief Mech. Engr., Edward 
4. Pearce and Partners, London. Rerer 
ences: M. V. Ferrier*, Walter Harding, 
G. R. Jackson, E. A. Pearce 





Journal $® Section 


Germany 

Kastner, Fritz, Chief Engr., H. Krantz- 
Lufttechnik, Aichen-Richterick. Rerer- 
eNces: Fritz Honerkamp, F. J. Kurth, 
F. J. Pratt, E. J. Rossi. 


Netherlands 

pE Roo, N. H., Vice Pres., Indola, Ltd., 
Rererences: H. DeLima*, 
Schwarz, M. Sisa*, Artine 


Spendjian*. 


Voorburg. 
: 


Persian Gulf 

DaryYANANI, S. L., Chief Engr., Morad Bin 
Yousuf Behbehani, Kuwait. RerereNces: 
Lester T. Avery, A. P. Rynearson*, 
Americo Silvera, W. E. Vogel. 


Switzerland 
KistLeR, ANpRE, Tech. Mer., 
SA, Neuchatel. REFERENCES: 
Eigenmann, Walter 


Hegedus, M. E. R. 


Calorie 
Albert 
Tibor 


Hausler, 


Koenig. 
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EDWARD L. FOX 
Wyoming, Ill. 

The Society has received word of 
the recent death of Edward Louis 
Fox, 46, in Peoria, Ill. Mr. Fox. a 
member of ASHAE since 1936, was 
born in Kokomo, Ind. on September 
13, 1908. He attended Peoria public 
schools and was an electrical engi- 
neering graduate from Purdue Uni- 
versity in 1936. After graduation, he 
entered the warm air heating field. 
working on estimating, layout, sales 
and purchasing for the American 
Foundry and Furnace Co., Blooming- 
ton, Ill. In 1946, he 
ciated with the Aldrich Co., Wyo- 


ming, Ill., on hot water and steam 


became asso- 


heating. 

He was a member of the Old 
Timers Club of the Oil Heat Institute. 
the Kewanee Elks Club, and several 
Masonic lodges. His Mrs. 


Hazel E. Fox. survives. 


mother. 


HARRY B. MATZEN 
West Palm Beach, Fla. 

Harry Boyd Matzen, Sr., 70, who 
retired from Frank A. McBride Co., 
New York, N. Y. in 1952. died on 
May 15 after a long illness. At the 
time of his death, Mr. Matzen was a 
resident of West Palm Beach. Fla.. 


where he worked as an advisory con- 
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sultant since he moved from Rock- 
ville Centre, N. Y. in 1953. He was 
recently elected a Life Member of 
the Society. 

Born on July 18, 1884 in New 
York City, Mr. Matzen attended Ste- 
vens Preparatory School and was a 
graduate of Stevens Institute of Tech- 
1907. 


prenticeship at Power Specialty Co., 


nology in Following an ap- 
Dansville, N. Y.. he was employed 


as a mechanical engineer for the 
Foundation Co. and in experimental 
work for International Cigar Ma- 


chinery Co.. both of New York City. 


Harry B. Matzen 


In 1916, he joined Carrier Engineer- 
York, and in the 


twenty years he remained in this con- 


ing Corp., New 


nection progressed to the position of 
vice president and member of the 
board of directors. Previous to enter- 
ing the employ of Frank A. McBride 
Co. in 1942. he had acted as a con- 
sulting mechanical engineer. 
Surviving are his wife. Mrs. Bessie 
Matzen; a son. Harry Boyd Matzen, 


Jr.: and two brothers, Elmer and Otto. 


LEO A. TILFORD 
Jackson, Mich. 

Word has been received from the 
Western Michigan Chapter of the re- 
cent death of Leo A. Tilford. presi- 
dent. Leo A. Tilford Co., Jackson, 
Mich. A sales engineer, Mr. Tilford 
did layout of control systems, super- 
vised installations and gave advice 
on control problems. 

Mr. Tilford was born in Eaton 
Rapids, Mich. on October 8. 1897. 
He studied at Eaton Rapids High 
School and Michigan State College, 
East Lansing, Mich. From 1920-26 he 
was connected with Holland Furnace 
Co.. Jackson, Mich. Following this, 
he acted as a factory distributor in 
Michigan for Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. 
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To Codify Council Policies: 


Nominating: 





ASHAE — OFFICERS OF CHAPTERS AND BRANCHES 


(60 Chapters: 1 Special Branch; 8 Student Branches) 
Date indicates year organized; an address and no city shown signifies same city as headquarters; numeral in parentheses indicates zone 
@ ARIZONA: 1953. Hdqr Phoenix Meets @ MICHIGAN: 1916. Hdq Detroit, Mict o eng = 
Ist Mon. PRES., W. A. Biddl 3817 N. 15th Meets, Ist Mon. after 10th of mont PRES 
Ave. SECY., E. P. Maxwell. 39'W. Adams St D. S. Falk, 4864 Woodward Av. sECY Ir. 1888 Lin 
@ ARKANSAS: 195 i ee Ree ie a 
Meets, 3rd Tues 


- 
hy 
c 


e MINNESOTA: 


W. Lake 
e MISSISSIPPI: 


4th Mon 
r . i 
DOXx 


@ MONTREAL: 


‘ @ SOUTHERN eee 
Lowell | Ave harlestown, Ind. 1 PRES vA Got! . 212 Greystone R i SECY 


« BRITISH COLUMBIA: pe: 
@ SOUTHWEST TEXAS: 


. TOLEDO: 
° ) CENTRAL OHIO: 19 a a Madis n Ave ] ECY arl H. Flir 62 * UTAH: 1944 


Me 


14/2 9. ot 


na @ NORTH JERSEY: 
, 29 N. J. Meets, 2nd Tues. PRES., C. H 
@ CINCINNATI: les St., Linden. SECY., 

hio. Meets Ist 196 Everett Pl., Englewood 

24 E. Second S 

e NORTH, TEXAS: 1938. Hdgrs., Dallas, Tex 

ts, 3rd Mo ay, 4411 Bel- 

@ CONNECTICUT: 1940. Hdqrs., New Haven, mont ‘Ave. (4), SECY,, G. H. Mottert, #328 ngtor 

nn Me et rd Thurs 3., E. J. Hoag- Greenbrier Dr. (5). Reamy, Jr 20 Mill 

Fhesve, win. a. @ NORTHEASTERN OKLAHOMA: 1948. Haas gt <b a ea 


Pine St. (2 cs @ WESTERN MASSACHUSETTS: 19 
e EMPIRE STATE CAPITAL: 1951. Hda: Snead Meets, 2nd Mon. PRES., L. C Rd. SECY., F. A. Fe 


@ WESTERN MICHIGAN: 1931 


@ GOLDEN GATE: 1937 SEC 
a hat © WESTERN NEW YORK: 
@ ILLINOIS: 190% Ka ; cla ges 
‘ et. ( n . WISCONSIN: |: 
° INDIANA: y ra 


@ INLAND EMPIRE: 


SPECIAL BRANCH 
@ SWITZERLAND: 1952. Hdars., Z 


STUDENT BRANCHES 
@ NORTH CAROLINA STATE COLLEGE: 194 
rnaqrs nalieig!r iN ~. FMEs Alvan LNrr 


@ PACIFIC NORTHWEST: 1928 
seattle, Wash. Meets, 2nd Tue PRI 


e, | Box 2239. SEC 
8 S. Parkwood Lane 


e ag Orn CITY: 
Mor 


@ UNIVERSITY OF DETROIT: 1949 

; ° UNIVERSITY OF TEXAS: 

@ MIAMI VALLEY: 1950. Hdqrs.. Dayton ; : 1918. Hdqrs., St. Louis, 2 UNIVERSITY .OF TORONTO: “ 51. 
Ohio. Meets, Ist Wed. PRI R. W 1 Meets, 2nd Tu PR 7 yluca 54 ES., W. A 


320 Loneworth St 
656 Selma Rd. (9) 
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ALCO’S NEW 


Venturi-Flo 
distributor... 























The new ALCO venturi distributor assures 
equal refrigerant distribution to all passes of a 


multi-circuit evaporator with a low-pressure drop. 


works in any position 


vertical, upside-down or horizontal. 


wide application range 
from 25% of capacity to 150% of rated capacity ... with 
only a small pressure drop at maximum conditions. 


low-pressure drop 


allows closer and more economical thermo-valve sizing. 


one-piece construction 


no nozzles for capacity regulation... nothing to take apart, 
nothing to come apart. 


engineered—for service for life 


Al [De write for section 188-55 
“ALCO VALVE co. \ 





\ * 


envet \ 


\ 861 KINGSLAND AVE. « ST. LOUIS 5, MO. 
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[\vsco PISTON-RING EXPANSION JOINT 


PIPING ENGINEERS—Check these points on 


your score pad! 








PISTON RINGS seated in internal guide ring 
hold line pressure during unpacking and re- 
packing operation. Internal guide ring is 
attached to inner end of slip. It moves inside 
bored cylinder of body, guiding slip accu- 
rately. It also acts as limit stop to prevent 
slip from being pulled out of body. Guide 
ring and packing prevent polished surface 
of slip from contacting any metal and thus 
protect it from becoming scratched or scored. 


EXTERNAL GUIDE is a _ bored 
cylinder, rigidly attached to body, 
and guides slip flange at outer 
end of slip. Openings in guide 
permit easy access to packing 


gland studs. Guide is built in two 
halves to reduce size of manholes. 
Made of semi-steel for operating 
temperatures to 750 F, annealed 
cast steel above 750 F. 

















BODY is cast semi-steel in the 125 Ib. 
and 250 Ib. series; fabricated steel 
in the 150 Ib., 300 Ib. and 400 Ib. 
series. Bodies are stress relieved for 
operating temperatures over 650 F. 
Cast steel bodies are furnished on 
special order only. Machined cylinders 
of body and external guide provide 
rigid, axial guiding of slip. 














DRIP CONNECTION is drilled and 
tapped when so specified. 











SLIP of chromium-plated seamless 
steel, with steel flange welded to 
it, is standard construction for all 
sizes of both semi-steel and fabri- 
cated steel joints. VanStone slips 
of cast bronze or chromium-plated 
seamless steel can be furnished at 
additional cost. 


SLIP FLANGE of flanged- 
end joint has outside diam- 
eter greater than that of 
pipe flange to which it is 
to be bolted. Sliding sur- 
face of slip flange is ma- 
chined to insure accurate 
guiding. 

















LUBRICATION FITTINGS will be furnished, 
if so ordered. Otherwise, holes for lybrica- 
tion fittings are tapped and plugged. 














RELIEF CHAMBER AND VENT opening 
exhaust the steam which passes piston 
rings during unpacking and repacking 
operation, thereby relieving stuffing box 
area from all pressure and causing piston 
rings to seal. A nipple and valve should 
be connected to vent opening so that 
steam pressure on the packing is re- 
lieved before gland is loosened. 








BASE, to support joint or 
serve as intermediate 
anchor, is drilled with 4 
bolt holes. Anchor base 
for end anchor can be 
furnished, 




















Adsco Piston-Ring 
Expansion Joint 
with Welding Ends. 





LIP on external guide acts as 
secondary limit stop to prevent 
slip from being pulled out of 
body. Relief in lip prevents 
accumulation of foreign par- 
ticles. 











GLAND is semi-steel for oper- 
ating temperatures to 750 F, 
annealed cast steel above 








STUFFING BOX is proportioned in 
depth and diameter to provide proper 
packing space for resiliency of pack- 
ing and tightness of joint. 


750 F. Studs are carbon steel 
with cadmium-plated nuts for 
temperatures to 750 F. Both 
studs and nuts are alloy steel 
for use above 750 F. 











Write for Bulletin 35-51 





AMERICAN DISTRICT STEAM [IVISION 


Apsco INDUSTRIES. INC. 


NORTH TONAWANDA . NEW YORK 


PLANTS; BUFFALO, N.Y. -~NORTH TONAWANDA, N. Y.~RICHMOND, CALIF, 
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Install Dunham all-weather Vari-Temp* 
and you have more than a heating system 
... more than a cooling system. You have 
both... and with just one unit. 

Dunham Vari-Temp is a simple solu- 
tion for your clients who want year-round 
air-conditioned comfort in their buildings 
but can’t afford costly space-using central 
system ductwork. Vari-Temp eliminates 
ducts since a single riser can supply hot 
water for heating, chilled water for cool- 
ing to each unit. 


Individual Room Control. Dunham Vari- 
Temp Units heat, cool, ventilate, filter 


HEATING & COOLING 
EQUIPMENT 


i 
/ 


% 


Dunham Vari-Temp Cabinet inverted on the wall of St. Bartholomew School, Chicago, Ll. 
Architect: Barry and Kay, Chicago, Ill. Heating Contractor: Northwestern Heating & Plumbing Co., Evanston, Il. 


How to heat and cool with just one unit... 
DUNHAM VARI-TEMP 


and dehumidify air on a room-by-room 
basis—an ideal setup for hotels, motels, 
hospitals, apartments, offices and other 
multiroom applications. 


Versatile Vari-Temp not only heats and 
cools with water, butalso heats with steam. 
Furthermore, you can mount this newly 
expanded line of comfort conditioning, 
double-duty cabinets on the floor, walls 
or ceiling... fully or partially recessed 
... or even completely conceal them. 


For all the facts about all-weather Vari- 
Temp, clip and mail the coupon. 


Name 


RADIATION ¢ CONTROLS * UNIT HEATERS * PUMPS « SPECIALTIES Firm 


QUALITY FIRST FOR OVER FIFTY YEARS 


Address 


C. A. DUNHAM COMPANY * CHICAGO * TORONTO * LONDON . 
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New Dunham 

Cabinet Unit Heater. 

Moderately priced cabinet unit 
heaters—for steam and hot water 
heating only in doorways, lobbies, 
corridors. 


Cc. A. DUNHAM COMPANY 
Dept. HPAC-7 W. Madison St. 
Chicago 6, Illinois 


Please send Vari-Temp literature 


_Zons en 





Bloomingdale’s new California-styled department store, 
Stamford, Conn. General contractors: The Austin Co.; 
consulting engineer: Edward Ashley—both of New York. 


Inside, American Blower equipment is quiet-operating; Louis D’Orso of Richards & Jessup Co., Stamford, Conn., says; “Thanks to 
no distracting “machinery” noises to annoy customers. American Blower, we were able to meet Bloomingdale’s 120-day deadline.” 


Air conditioning: from blueprint 


to Bloomingdale’s in just 120 days! 


American Blower helps contractor meet unusual installation deadline 


Richards & Jessup Co. —air-conditioning contractors —had a 
tough assignment. Starting from blueprints in March, they were 
to install an air-conditioning system in Bloomingdale's Stamford, 
Conn. department store and have equipment on the job by July! 

“American Blower did an excellent job of furnishing equip- 
ment for Bloomingdale’s air-conditioning system,” reports Louis 
D’Orso, Richards & Jessup superintendent. “This was no ordinary 
job. American Blower had to tailor-make and ship the equipment 
—and we had to install it — all within 120 days! 

“We made it all right—thanks to American Blower’s excep- 
tional service. Their representatives were in and out of here 
constantly, seeing to it that every piece of equipment met specifi- 
cations exactly. We believe service like this, plus American 
Blower quality and price, are hard to beat.” 

Eighteen American Blower Supply and Exhaust Fans : : ; ee : ° 
are housed in concealed, soundproof rooms; recircu- If your plans include an air-conditioning or air-handling sys- 
late cooled (or warmed), dehumidified air—with seven tem, call your American Blower or Canadian Sirocco Branch 

2 Office — and talk over the benefits and economies of American 


air changes per hour. System also includes: 2% 
Venturafin Unit Heaters, Heating and Cooling Coils. ; : ; e : 
Blower equipment with one of our experienced representatives. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN ® CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN BLOWER 


Serving home and industry: NWERICAN-STANDARD » AMERICAN BLOWER + CHURCH SEATS & WALL TILE + DETROIT CONTROLS » KEWANEE BOILERS + ROSS EXCHANGERS » SUNBEAM AIR CONDITIONERS 
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FOR A LIFETIME OF SERVICE 
WITH A MINIMUM OF ATTENTION... 


CONTINENTAL 


Self Cleaning 
AUTOMATIC 


OCTET 
‘ONSRRRRRE: 


Patented media design and positive flushing action of Conti- 
nental’s advanced engineering assure high efficiency, freedom from 
clogging, and dependable, trouble-free self-cleaning—month after 
month, year in, year out. For an absolute minimum of maintenance 
time and cost, specify Continental... top performer among high- 
velocity, viscous-impingement automatic self-cleaning air-filters. 

Ask for the new Continental Automatic Air Filter catalog — Bulletin 


202. Get it from the Continental sales representative in your city— 
or write us at the home office. No charge or obligation. 


P.O. BOX 1647 LOUISVILLE 1, KY. 


CONTINENTAL 


AIR FILTERS Inc. 


HHA 
DATTA 


PTT 
MTT LLY 
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CONTROLLED CLIMATE PROTECTS 
PRECISION. Allentown, Pa. plant of 
Western Electric Company profits by 
accurately controlled air temperature 
and humidity ... for maintenance of 
freedom from dirt, dust and perspira 

tion that could damage delicate elec 

tronic components. 


AIR HANDLING CONTROL CENTER. 
Brown instruments on this main con- 
trol panel provide fingertip control of 
static air pressure within the buildings, 
control of intake and recirculation 
dampers, and a ready check on tem 
peratures in plant areas and of outside 


qeuaeacageat 


atmosphere 


seecaeaiign 
seeggeacegnt 
secre 





system centralized 





HONEYWELL 


@ REFERENCE DATA: Write for Catalog $1810A, 
“Brown Instruments Applied to Commercial Air 
Handling Systems,” 


by Brown 
istruments 


| tae overall supervision of an air handling system is a 
process control problem . . . for which Brown instrumentation 


offers an effective solution. 


Here’s a typical example of how this idea works. At the ultra- 
modern electronics plant of Western Electric Company, Allentown, 
Pa., four different manufacturing areas require close control of 
air temperature and humidity in order to assure consistently high 
quality of production. Two office areas are also air conditioned. 


The manufacturing and office areas are divided into nineteen units, 
each supplied by its own air handling system and independently 
controlled by Honeywell thermostats in hot and cold ducts, 
Grad-U-Stats and Humidistats in individual zones within the area, 
and pneumatically operated steam and cooling water valves. 


To supplement the on-the-spot area controls, a panel of Brown 
instruments gives the plant engineer a concentrated picture of the 
operation of the entire plant’s air conditioning. At a glance, he can 
see outside air temperatures, both wet and dry bulb. . . continu- 
ously recorded on a wide chart. He can spot-check up to 48 different 
inside temperatures, just by pressing push-buttons. And for overall 
operation, he has a pair of Brown controllers for regulating static 
pressure within the buildings, and an ElectroniK controller for ad- 
justing fresh air intake and recirculation dampers. 


The accurate, centralized way in which this vital data is displayed 
makes for maximum efficiency in supervision . . . maximum econ- 
omy in use of steam, water and power. 


Any air handling system can reap these same benefits through the 
application of Brown instruments. The range of instrument types 
and ranges covers any variable encountered in modern system 
operation . . . temperature, humidity, pressure, flow . . . in a variety 
of indicating, recording and controlling functions. All are devel- 
oped, manufactured and custom-engineered by Honeywell . . . the 
world’s largest manufacturer of controls. You profit by this single 
responsibility for all control needed throughout the entire in- 
stallation. 


For a discussion of how these instruments can centralize control 
in your specific system, call your local Honeywell sales engineer . . . 
he’s as near as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


Honeywell 


Fats ww Controls 





FULL 
MEMBER 
N.A.F.M. 


in 
performance 


Series MSV—Design 2 Belt Type ‘'S'’ Direct Driven— 
Driven—Ten Sizes, 7/2” to Eight Sizes, 6%” to 132” 
27” Wheel Diameter. Wheel Diameter. 


UTILITY TYPE VENTILATING SETS 


The MASSACHUSSETTS Line of Utility Type Ventilating Sets offers 


Series MSV " F a wide selection of sizes, belt or direct driven, adaptable to standard 


Design 3 
Belt Driven 
30” Wheel 

Diameter 


OTHER MASSACHUSETTS LINE PRODUCTS . . (memo 


size extremely heavy gauge aluminum shutters, 
with or without motor and drive covers, any rota- 
tion or discharge, simplified installation, suitable 
exterior finishes for extreme conditions, sturdy con- 


struction, complete ratings and dimension charts. 


Power Roof Ventilators 


Heavy Duty Blowers (Forward 
Curve or Backward Curve Blades) 


Furnace Fans 

Unit Heaters 

Propeller Fans 
Universal Blowers 

Air Conditioning Units 
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National Biscuit Company 
Chicago, Illinois 


Architect: Alexander D. Crossett, New York, N. Y. 
General Contractor: Ragnar Benson, Inc., Chicago, III. 
Heating Contractor: Robert Gordon, Inc., Chicago, IIL 





90 VERTICAL DISCHARGE 
HEATERS INSTALLED from 102,500 
BTU to 185,000 BTU 


. F EAR UNI 4 $2 HORIZONTAL DISCHARGE 
meee «© HEATERS INSTALLED from 
' 14,800 BTU to 250,000 BTU 











WARM THE WORLD’S LARGEST BAKERY 


To achieve flexible, economical heating throughout 
Nabisco’s new $20 million Chicago plant, 182 Air- 
therm steam unit heaters have been installed. The 
plant is the world’s largest cracker and biscuit bakery 
with ovens the length of football fields, almost 20 ee. nihinie 
acres of floor space and a capacity of 167 million Convectors Seen Set a hy 
pounds yearly. 

When the area to be heated presents unusual prob- 
lems, chances are you can solve them easily and 
economically with the flexibility of Airtherm unit heaters. 


Centrifugal 
Fan Type Direct Fired Gas Fired 


FOR HEATING SATISFACTION ... THINK FIRST OF Unit Heaters Space Heaters Unit Heaters 





MANUFACTURING COMPANY 


700 South Spring Avenue @ St, Lovis 10, Missouri 
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flexible 
air conditioning 





IN A PACKAGE! 


For air conditioning systems or industrial processing appli- 
cations in the range of 15 through 220 tons, here’s the ideal 
“package.” It’s complete — less compressor — with all 
controls, piping and wiring factory installed and tested, 
ms 3 Wma ready for simple compressor connections. A truly flexible 
et ae | ie. , package, because the major components — famous Acme 
Eee We ‘| wh. Dry-Ex Chiller with through tube construction, Shell-and- 
. Tube Condenser(s) and Heat Exchanger are custom-selected 

cine om otis | REFRIGERANT CONTROLS for the exact capacity needed. Engineering time on a job is 
eve selected by Acne-ciagll- =o Galt Gini tah Geen. reduced appreciably, cost estimating is more accurate and 
fied procedures to fit exact | work, complete the Acme installation is simple, fast and economical. Investigate 
job requirements. Engineered Package. Acme’s Flow-Therm — both you and your client will benefit 
significantly. Units are ideal for Heat Pump applications. 








MOUNT YOUR COMPRESSOR ANYWHERE — SAVE FLOOR SPACE AND HEAD ROOM 


Compressor of any make or model can be mounted either above, below or to 
one side of the Flow-Therm. The inherent compactness of the Acme com- 
ponents, together with their compact arrangement and close-connected pip- 
ing, makes for space-saving size in all Flow-Therm units. 


ACME) acme INDUSTRIES, INC 
JACKSON, MICHIGAN ’ % 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 


Evaporative Condensers Shell-and-Tube, Shell-and- Heat Exchangers 
Write today for Acme’s new Cooling Towers — 2 to Coil Condensers Liquid Receivers 
catalog on the Flow-Therm 70 tons Flow-Cold packaged Liquid Flow-Temp Heat 


Packaged Liquid Chiller. Blo-Cold Unit Coolers Chillers to 15 tons Pompe 
Remote Room 


Dry-Ex (direct expansion) Flow-Therm packaged Liquid Conditioners 
Liquid Chillers Chillers to 220 tons Oil Separators 
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CLEAVER-BROOKS 
SELF-CONTAINED BOILERS HAVE 
THE FEATURES EVERYONE WANTS! 


.--which feature would be most important to you? 


(=) 


PLANT OWNER 


@ ‘‘Cleaver-Brooks boilers are tops 
in fuel economy! Forced-draft, four- 
pass construction and 5 sq. ft. of 
heating surface per boiler H.P 
assure me 80% operating efficiency 
when firing with oil."’ 


CONTRACTOR 


@ ‘‘Boilers are shipped ready to 
install. With service lines in, my 
crews have boilers ready for op- 
eration in 24 hours or less after 
delivery. No foundation or stack 
problems. Cleaver-Brooks furnishes 
starting service, too."* 


Installation at Square ‘'D"’ 
Company, Milwaukee, Wis. 


BOILERS — STEAM OR HOT WATER — FO 


ARCHITECT cas CONSULTING ENGINEER 


e Self-contained design certain- ° Oil, gas.ond combination oil/ 
ly simplifies boiler room planning A gas _ firing fi: me recommen 
— gives owners maximum use Cleaver-Brooks boilers for installe- 
from each square foot of space " tion anywhere. Exclusive burner de- 
Gives me fiexibility to make best ——- sign makes it possible to inter- 
use of low head room conditions.’ / change gas/oil firing in 10 seconds. 





PLANT SUPERINTENDENT OPERATING ENGINEER 

] ~ @ ‘‘Cleaver-Brooks boilers sure 
cre simple to maintain. No more 
fluctuating steam demands, from smoke, eshes, clinkers er messy 
full load down to 30% of rating 4 boiler - room ” conditions Wheot's 
Automatic burner controls assure c 1 get performance | con 


: more, 
instant firing. | call thot real de- count on — backed by factory 
pendability 


and on-job tests."" 


e | get all the steam | need for 


HESE are just a few of the many outstand- 
ing features that have made more than 
15,000 individual Cleaver-Brooks self-con- 
tained boilers first choice for commercial, 
institutional and industrial applications. Get 
in touch with your nearest Cleaver-Brooks 
representative for complete facts, or write 
for catalog AD-100. Cleaver-Brooks Co., 
Dept. H, 313 E. Keefe Ave., Milwaukee 12, 
Wis., U.S.A. — Cable address: CLEBRO — 


Milwaukee — all codes. 


“It's NEW — get the facts on the CB boiler 
— write today!” 


R HEATING OR PROCESSING IN SIZES FROM 15 TO 500 HP, 15 TO 250 PSI. 
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“cy” 
VERTICAL PUMP 
Single unit 
Duplex units are built 
with either the two 
float switches or auto- 

matic alternator. 





w 


NEW BULLETIN 


Complete engineering data 


and capacity tables 


are 


yours for the asking .. . 
send for bulletin No. 2i. 


UKIDMORE 
—-- PUMPS— 


The Skidmore “CV” Vertical Pump can do the job in less 
space and at lower cost! Its top performance has earned the 
respect and confidence of the critical engineer and contractor. 
Pump is bronze fitted throughout . . . shaft is stainless steel 

. self lubricating bronze bearing directly above impeller in- 


sures proper alignment and longer service. 


CHECK THESE ADVANTAGES 


Available in capacity range ® Compact and rigid — re- 
from 500 to 10,000 sq. ft. quires only a space 15” x 
E.D.R. and discharge pres- 15” x 22” for unit shown 
sures from 10 to 40 Ibs. above. 


Receiver can be installed on 
No close tolerance or mov- : 
floor level or in pit — has 


=e paves = — offi- lowest possible receiver in- 
ciency maintained. let opening. 


Inspected easily, without Cast iron receiver — for 
disturbing piping. longer wear. 


—eE 


SKIDMORE CORPORATION, sx. soscex, mictican 
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take 


chances? 


UNITED PRESS PHOTO 


The Toreador is cheered for taking chances, but our 
business is to take the chances out of your operation. When you 
specify Wheatland steel pipe the “chances” have been 
removed through careful, precise, pressure testing, constant 
inspection and quality control on each length of Wheatland 
steel pipe. Our trade mark stands for the finest steel pipe 
black or galvanized that can be produced. 


4 
—_— eee ee eee ee ee 


* 
> 


“Ay 


specity . . 
HEATLAND 
STEEL PIPE 


WHEATLAND TUBE COMPANY « Bankers Securities Building Juniper & Walnut Sts., Philadelphia 7, Penne. 
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Reducing 


Valve 
Needed 


~ 


COMPANY, INC. 
WALDEN, NEW YORK 


Here’s real economy in temperature control. 


Because Spence Temperature Regulators are 
designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 

The Spence Regulator takes steam directly from the 
boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 
constant temperature output from the heater. 

This means one relatively small combination 
pressure and temperature regulator replaces a 
reducing valve of the same size and a larger 
temperature regulator. Practically the eatire cost 
of the large separate temperature regulator is 
saved, And, the total saving would also include 
the cost of a 3-valve by-pass along with all 

labor for installation. 

This design feature is just one of the reasons for 
the thousands of Spence installations throughout 
American industry. For details of other important 
design features, write for Bulletin T50. 


. 
~ 
“ 
S 
. 
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SPENCE 
TYPE ET150 
Temperature 

Regulator 
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THE TITUSVILLE 
IRON WORKS COMPANY 


TITUSVILLE, PA. 


FULLY AUTOMATIC 
FULLY DEPENDABLE 


PACKAGE STEAM GENERATOR 


Push-button controlled from a single station mounted 
integral with the boiler, every step in the operation of 
Titusville’s TICOSTEAM Generator is automatic, simple, 
dependable and fully safeguarded. This modern, compact 
package steam generator is complete in every respect 
finished, tested and certified at the factory, ready for your 
service. Operating with heavy or light oils, straight gas, 
or combination oil and gas, TICOSTEAM Generators are 
available in capacities from 2070 to 10,350 lbs. of steam 
per hour. Ask for descriptive Bulletin B-3100. 


Manvfacturers of A Complete Line of Boilers for Every Heating and Power Requirement 
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| WAL MAY A Codi MAM 
THE FIRST JTOTALLYNEW FitteER 


*This is not an idle claim... it's a fact... 
PROVEN UNDER ACTUAL INSTALLATION 
AND MAINTENANCE CONDITIONS. 

Make no mistake about it... no matter how 
small your filter requirements . . . or how large, 
here is a completely new air filter development 
that can absolutely cut your clean air mainte- 


nance costs in half. 


A 2 


NO HEAVY TENSION OIL 

Evans filters do not have a messy, sticky type 
of adhesive that is filthy to handle and difficult 
to clean. It is unnecessary and is forbidden in 


the use of Evans filters. 


CLEAN WITH TAP WATER 

Evans filters can be cleaned clean in minutes 
with nothing but tap water sprayed through 
an ordinary garden hose nozzle. They require 
no expensive room. No caustic cleaning solu- 
tions or agents. This eliminates all danger in 


the cleaning of Evans filters. 
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GIVES Aifetime SERVICE 
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DEVELOPMENT... IN 25 YEARS 


LIGHT WEIGHT CUT LABOR COSTS @ ALL ALUMINUM @ HOLD UP TO 200%, MORE DUST 


@ EVERY PART PRECISION MADE AND LINT . . . WITHOUT HARM- 


Evans filters are all aluminum. Light to handle, 
@ GIVES LIFTETIME SERVICE FUL RESTRICTION TO AIRFLOW 


to carry, to pick up. In spite of airtight fitting 

frames, Evans filters pull quickly and easily in 

and out of the frames. Take much less effort, FREE CATALOG MA TODAY 

less labor to handle. No latches . . . or lugs re- 

quired. 

REMEMBER . « « Initial costs for air clean- THE GEORGE EVANS CORPORATION - MOLINE, ILL. 

ing equipment are not the big factors or con- Gentlemen: I wish to know how to cut my clean air 

trolling factors in the cost for clean air. maintenance costs in half with a filter that gives life- 
time service. Please send me new illustrated catalog. 

IT’S OPERATING COSTS THAT YOU MUST 

LIVE WITH ... THAT YOU MUST CONTROL. Name 

EVANS FILTERS GIVE YOU THAT CONTROL. Company 

MAKE IT POSSIBLE FOR YOU TO SAVE 50% Address 

ON CLEAN AIR MAINTENANCE COSTS. City 


A Ili PR FILTER SS 
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Want control for 
Water Heaters or 
Heat Exchangers? 


call POWERS 


You Will Insure Better Temperature Control IF— 

you use the right type regulator and proper size 
control valve. Whether a simple self-operating 
regulator shown at left is required or the air 
. you can get 


FLOWRITE 


One of Powers 
Premium Quality 
Diaphragm 
Control Valves. 
They’‘re simple, 
sturdy and 
dependable, 


FLOWRITE VALVE 
COMER ( 


operated controls featured here. . 
both types and others from Powers. For further 
information call or write our nearest office. 


Powers ACCRITEM Temperature Regulator and 
FLOWRITE Valve—the right combination for 
many control problems where pressure and 

load conditions fluctuate widely, also for 


Over 60 Years of 
Temperature and 
Humidity Control 


control of large size valves. } Over 


50 Years 
Experience 
making this 


type of 
regulator 


POWERS 
= 


a 


= 
#4 4 
Air or water 


Control Point 
operated 


easily changed 


Ranges 


VALVES: Available in a variety of body types and inner valves. 
50 to 250°F—150 to 350°F 





TWO-TEMPERATURE 
WATER HEATING SYSTEM TEMPERED WATER TO 
POWERS 3:.wa wre va 7 BUILDING FIXTURES 


ACCRITEM TEMPERATURE REGULATOR 


Gives Close Control and Years of Dependable Service. 


THERMOMETER 





HIGH TEMPERATURE WATER TO 
KITCHEN, LAUNDRY OR PROCESSES 





¢ Has Adjustable Throttling Range and Calibrated Dial. 

¢ Simple, Durable Construction assures years of trouble- 
free service. 
Easy to Install © Direct or Reverse Acting, revers- 
ible on the job. 
Small Size: Regulator head is 2%" wide, 3%" high, 
bulb is 12” long with 42" IPS Connection. 

Fully Described in Bulletin 316. Write for a copy. 





























POWERS RITEM 
3-WAY + 4. -— REGULATOR 
POWERS CiRCULATION | FLOWRITE ‘ POWERS 
FLOWRITE VALVE = : " + ACCRITEM REGULATOR 


FLOWRITE 
ua VALVE 


PRESSURE 





POWERS 

ACCRITEM 

REGULATOR 
c a 

INSTANTANEOUS ! P Aik OR BOILER 

<= > WATER 

HEATER HOT WaTeR baht SUBMERGED HEATER ’ 

} CONTROL awe 

COLD WATER WATER 

SUPPLY 






































Offices in Chief Cities in U.S.A 


THE POWERS REGULATOR COMPANY | were ices boot 
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YOU CAN PREVENT 


YOUR BOILER Businece [Th 





Land more new construction installa- 
tions than ever before. Show the 
builder that he can save the cost of 
digging the pit required for conven- 
tional commercial boilers . . . 


install 
the unique 


t 


, 


\ 


New Spencer “C.” Heavy-duty com- Lower waterline—over-all height of Built in two sections —in existing 
mercial boiler performance at a resi- the Spencer “LW” is approximately buildings, divided design permits entry 
dential boiler price! Can be fired with 25% less than conventional firebox through narrow basement openings 
oil, gas or coal. boilers. You can save excavation costs without tearing out walls, The two 
in new buildings by eliminating pit watertight sections can be moved in 
usually required. separately, yet require no welding. 


Let Spencer build up your boiler business— write Dept. HP-75 


SPE NCER 


HEATER 
i, LYCOMING DIVISION J 
Spencer “A.” Complete range of sizes AMS pon, {I vO oan 
from 3,500 to 50,000 sq. ft. steam, net { Ivmaces 
SBI ratings. For every building . . . for 


every fuel. ASME and SBI Approved 
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HENRY 


ASME 


relief 


valves 
FOR FREON {WV} ASME 


AND SIMILAR NB National Board Certified 
REFRIGERANTS 


All Henry Relief Valves in the sizes and types 
This relief valve has the Henry P , 
“Controlled Cushion” cup seat disc listed below are constructed in accordance 
construction which prevents 
deformation of sealing ring and with the standards of the ASME. In addition 
assures consistent operation. This 
design provides positive relief at - ° 
predetermined set pressures. Brass these valves are stamped NB to indicate 
construction. Sizes (inlet x outlet) 
Vy” M.P.T. x 54@” Flare; 14” F.P.T. x 
\” F.P.T.; 34” F.P.T. x 4” E.P.T.; 
and 1” F.P.T. x 1” F.P.T. 


Type 523 Straight. . ) FOR AMMONIA 
Through Relief Valves ; Pot. } i 


Pending 
closed open 


National Board Certification as to capacities. 


Angle Relief Valv 
“Controlled cushion” cup seat 9 i 


dise construction Has soft metal alloy seat and push rod for 
emergency reseating. Stainless steel trim. 
Sizes (inlet x outlet) 4%” F.P.T. x 34” 
F.P.T.; 34” F.P.T. x 1” F.P.T.; and 1” 
F.P.T. x 1144” F.P.T. 


Angle Relief Valve 
: All the above valves can be 
This forged brass 
valve is available furnished at any desired pressure 
in sizes (inlet x setting in the range of 50-350 P.S.I. 
outlet) 42 M.P.T. x 
5¢’ Flare and 
56” O.D.S. x %”’ 


Write us for data sheet #AE-1303 
O.D.S. 


showing new increased capacity 
ratings of these Henry relief valves. 
See your Henry wholesaler for 


these certified relief valves. 


HENRY VALVE co. -. 


Melrose Park, Ill. (Chicago Suburb) CONTROLLING 


FLOW 


Cable: HEVALCO, MELROSE PARK, ILLINOIS Aehech 


Specialized Manufacturers of the Complete Line of Relief Valves 
for Refrigeration and Air Conditioning 
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Sure eee you can cut firing costs 


by burning heavy fuel oil... 


but you've got to 


control the oil feed 


cm 


a Petro 


does this superlatively well 
without complicated gadgets 


The so-called viscosity problem with heavy oils is overrated. This is 
so because the viscosity of a// fuel oils approaches a common point 
as the temperature is raised, and the temperature at which viscosity 
becomes a negligible factor is well within a practical operating range. 

The Petro thermal viscosity control system is simply this: an 
electric valve controlled by the oil temperature refuses to admit oil 
to the atomizing cup until the oil has reached a desirable burning 
temperature. This temperature is arrived at by circulating the oil 
through heaters when necessary. This accomplishes four important 
results : 

1. Viscosity control permits accurate metering of oil. 

. Oil is thin enough for extremely fine atomization. 
Hot oil ignites easily. 
Petro never has a slug of cold oil in the feed line to foul up 
a cold start. 

That is why the Petro burner can fire the economical heavy oils 
without a fearsome array of fancy trimmings. It is fool proof, 
gadget free, and completely dependable—all good reasons why 
Petro is the largest selling industrial oil burner in America. 


: TM. REG. U.S. PAT. OFF 1 


A reservoir of warm oil is 


maintained. In the use of this thermal 
viscosity system, all of the heated oil which 
is not required for immediate firing is re- 
turned to the storage tank. Thus a constant 
pool of warm oil is ready for any changes 
in firing needs. The amount of oil being 
returned is easily regulated by the owner 
of the burner, to suit his individual needs, 


No manual attention is required 
The entire operation is automatic. There 
are no involved mechanical controls re- 
quiring adjustment or maintenance. 


Saves labor costs—saves fuel costs 
Why don’t you find out how much Petro 
industrial oil burners can save for you? 
They are quickly adaptable to nearly every 
existing boiler. Send in the coupon below 
for full information. 


SEND FOR FREE LITERATURE 
\-------------------- 


PETRO, 3241 West 106th Street, 
Cleveland 11, Ohio 

In Canada: 2231 Bloor Street West, 
Toronto, Ontaric 


Please send me literature and specification 
sheets on money-saving Petro commercial 
and industrial burners 


OVER 50 YEARS OF LEADERSHIP IN 
AUTOMATIC HEATING AND POWER EQUIPMENT 
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Company 
Addres 


City 





A delay on this particular job meant 

valuable time lost. . . dollars wasted... 

Ric-Wil, not only prides itself in offering 

the finest in prefabricated insulated piping, 

but takes pride in ON TIME DELIVERY... 

and speaking of delivery . . . the best way 

to meet piping construction schedules is to 

contact your Ric-Wil representative early in 

the planning stage. He will be glad to 

help on scheduling delivery . . . and New ric-wit catalog is 
“lend a hand” on technical information ees eee 


your copy... now. 
as well. 


Quality Piping Systems... 
00 Of Exceptionally High Thermal Efficiency 


prerasricateo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
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Finishing touch to 
today’s ceiling 
Lima series 60 

square 

design 

ceiling 


diffuser 





When the specs call for a ceiling diffuser, you'll make your 
customer happier—and your job easier—by installing the 
Lima square design ceiling diffuser. It harmonizes beautifully with 
today’s acoustical tile or block ceilings, and modern rectangular 
rooms. Light beige Lima finish is permanent and requires no 
repainting. 


: accentuates the beautiful symmetry of modern ceilings 


assures complete comfort in heating and cooling 


The Lima-engineered square design and tiers of step-down vanes 
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provide greater free area for more effective air diffusion in all 
directions at correct angles for complete indoor comfort —in heat- 
ing and cooling. Ask your jobber’s salesman or write direct for 
new complete Lima catalog. 


‘ 
CCA REGISTER COMPANY 


LIMA, OHIO Fe wa 


Sold exclusively through heating wholesalers and manufacturers 





BADGER 


EXPANSION JOINTS 


@ Absorbs Angular Rotation caused by 
Pipe Displacements 


® Permits Line Installation without 
Intermediate Anchors and Guides 


The sketch shows a typical use of Badger Hinged Expansion 
Joints ...not merely a hypothetical case but one of many 
instances where Hinged Joints serve as outlined above. 

The problem was to run a steam line along two sides of 
a waterfront pier. However, since the pier structure was not 
strong enough to permit proper anchoring of the elbow in 
the pipe line, the standard type of joint could not be used. 
With these Badger Hinged Joints, it was possible to absorb 
the large amounts of thermal expansion in the pipe line 
without the need for an intermediate anchor. 

Hinged Joints must always be used in groups of two or 
more. Three such joints give a maximum of flexibility while 
reducing to a minimum the thrust on the end anchors. 

The Hinged Joint is but one of several special Badger 
Expansion Joints designed for unusual conditions. Why not 
outline your proposed pipe line installations to our engi- 
neering department? We can serve you whether special or 


aici 
Typifying Expansion Joint Engineering 
At its Best 


conventional type expansion joints are needed. And back 
of our service is some sixty years of experience. 


Badger Expansion Joints come in a variety of types and a wide range of 
sizes: Directed Flexing, Self-Equalizing for longer traverses and higher 
pressure; Non-Equalizing, for shorter traverse and when pressures are 
low; Tandem Joints for combination axial and lateral movements; Clevis 
or Hinged Joints for angular rotation. 

Corrugated Flexible Connectors; Flexible Pipe Line Seals for watertight 
connection between pipe and flood walls. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 


230 BENT STREET »- CAMBRIDGE 41, MASS. 
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MODEL 125-M _— MODEL 125-8 
Shown with stuffing box , = Shown with stuffing box 
(available with retary seal) ; (available with rotary seal) 


NOW...a complete line 


of centrifugal pumps 
for air conditioning from... 


VYERS 


MODEL 100-8 
Rotary seal only 


MODEL 100-M 
Rotary seal only 


FULL RANGE OF SIZES 
Y%, %, %, 1, 2, and 3 horsepower, motor-mounted or 
belt-driven models. 


TWO CASING SIZES 
1”x 1%" or 1%x 1%’. 
ALL-BRONZE IMPELLER 
Accurately balanced for smooth operation. 
REMOVABLE BRONZE WEARING RINGS 
Easily replaced for longer pump life. 
ROTARY SEAL 
Eliminates leakage (stuffing box may be specified on 125" models.) 
CORROSION-RESISTANT SHAFT 
Stainless steel for trouble-free service. 


WIDE RANGE OF CAPACITIES AND HEADS 
Capacities to 90 GPM. Heads up to 135 feet. 


° _——— 
Wr ite today for Bulletin 210 on SWAy@® | Centri-Thrift Pumps. 


Ryerss "PUMPS “senna? 


The F. E. Myers & Bro. Co., Dept. HP-7, Ashland, Ohio 
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SILFOS sraze 


non-ferrous piping 


to make sure of 
END COST 


LOWEST 


Here’s why a non-ferrous piping installation made with 


the low-temperature silver brazing alloy, SIL-FOS, is 


bound to be lowest in end cost: 


THROGG’S NECK 


New York City Housing Authority 
Project in the Bronx, N. Y. 
ASSOCIATED ARCHITECTS 

Francis Keally and Howard S. Patterson 
GENERAL CONTRACTOR 
D. M. W. Contracting Co., Inc., Brooklyn 


1. SIL-FOS brazing permits the use of light-weight tubing 
— which means a tremendous saving in weight and metal 
over corresponding sizes of pipe needed for threaded 
assembly. 

2. SIL-FOS brazing is so much faster it saves days and 
weeks on installation time and labor, depending on the 
size of the job. 


3. The SIL-FOS brazed installation is virtually mainte- 
nance-free. That’s because SIL-FOS joints are permanently 
leak-proof and have the ductility to withstand the stresses 
and strains imposed by buildings settling, by vibration, by 
wide temperature changes, etc. 

These are the basic reasons why the water lines — hot and 
cold — in the New York City low-cost housing projects at 
Throgg’s Neck (below) and Edenwald, totaling some 4,000 
apartments in 70 buildings — are all SIL-FOS brazed. 


As the plumbing contractor put it — For protection of the 
investment and to insure a permanent, low-maintenance 
installation we elected to silver braze with SIL-FOS.” 


GET THE FULL FACTS ABOUT SIL-FOS BRAZING 


BRAZING NEWS No. 61] tells about the in- 
stallations in the New York housing projects 
and others...BULLETIN 17 gives complete 
step-by-step instructions for brazing pipe and 





HANDY & HARMAN 


ORIGINATORS OF 


tubing with SIL-FOS...BULLETIN 20 gives 
details about the alloy and the reasons for 
the great strength, speed and economy of 
SIL-FOS brazing. Write for your copies today, 


OFFICES and PLANT$ 
BRIDGEPORT, CONN, 
PROVIDENCE, R. 1. 
CHICAGO, ILL. 





EASY-FLO ® 


att FO : General Offices: 82 Fulton St., New York 38, N.Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 


CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
MONTREAL, CANADA 
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fight cancer 
with a CHECK 


and a 


CH ECKUP/ Let kesh thlaatedc ofl Were and pet 
7 a Wing Draft Inducer on the boiler... 


We'll save the cost of the chimney, have 
better draft and a better looking building.” 


~ If you are building or rebuilding or increasing the size 

of your boiler plant, a costly, tall chimney can add 

considerably to the expense. And a well planned 

architectural nate can be ruined with an unsightly, 
towering stack. 


WING DRAFT INDUCERS 


eliminate this problem, providing 
positive, adequate, uniform —_ 














a check 


to help others... 


Higher 
; ity is possible. Write for Bulletin 
a checkup oa : _ 1-55. Use the coupon. . 


140 Vreeland Mills Road, Linden, New Jersey 





to help yourself. 


AMERICAN 
CANCER SOCIETY 
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What is in 
all the ash cans? 









Ashes, of course. 







Isn’t that a lot of 
ashes for 
a small plant? 












Certainly it is, but somebody found a “bar- 
gain” coal. It cost less per million BTU’s and he 
never stopped to figure it contained four times as 
much ash. 










It costs money to 
clean and haul out ashes, 
doesn’t it? 






























That’s not all. Think what we are paying in 
freight to haul tons of useless ashes from the 
mine. And all those ashes in the fuelbed cut down 
. boiler efficiency. We don’t have the additional 
‘> steam capacity we had with the better coal. 

~ Intelligent selection of the most economical 

.” coal requires careful consideration. It isn’t just a 
:*matter of price. You should figure the job to be 

_»*. done and the equipment you have to do it. The 

‘superior quality coal produced at mines served 

* by the Chesapeake and Ohio will meet our most 
exacting requirements. Before we sign another 
coal contract, let’s get a C&O coal man in here to 
give us the facts and figures on which coal will 
cost us least in the long run. 





8 





There's a lot more to buying coal Chesapeake and Ohio Rai lway 


than the cost per ton. For facts and fig- 


ures to solve your particular fuel re- 

quirements, write to: R. C. Riedinger, (‘@>) 

General Coal Traffic Manager, Chesa- WORLD’S LARGEST CARRIER "7\ OF BITUMINOUS COAL 
peake & Ohio Railway Company, Ter- gw ‘ } 

minal Tower, Cleveland 1, Ohio, : aca 
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This new Fulton Sylphon Room Thermo- 
stat, No. 801 Series, operates within plus 
or minus )4° of set point. The compact, 
sturdy design employs a powerful Sylphon 
Bellows thermostatic unit to provide ac- 
curate response to the slightest change in 
room temperature. 

Cable or blanket type panels, wall heat- 
ers, suspended unit heaters and portable 
heaters are accurately controlled by this 
heavy duty, line voltage type unit. The 
No. 801 Thermostat can be used also for 
direct line voltage control of stokers, oil 
burners and circulating pumps. Use the 
convenient coupon for complete details. 


NEW 


ROOM 


FULTON SYLPHON THERMOSTAT 


TEMPERATURE nes comets. aoe = 
REGULATOR Sita Wap 
HEADQUARTERS, 

U.S.A. 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 


Please send me a copy of the new Room Thermo- 
stat Bulletin 801. 


0 a 
7 Ov Company — 
e 
Address 
CONTROLS COMPANY 
rp CONTROLS COMPANY al 


FULTON SYLPHON DIVISION —_ 
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Don’t Just Say “COPPER TUBE’... 


Weenie 


Sold Through 


Wholesalers Only 


It’s logical to expect superior quality when you ask for Reading 
Copper Tube—you're asking for tubing made by the “specialists” of 
the industry! By making tubing, and only tubing, in one of Amer- 
ica’s largest, most modern, completely integrated mills, Reading’s 
production experts are able to direct all their know-how toward 
the creation of a better product. 


Even Reading’s ‘shirt sleeve” service sets a new standard of 
quality. Everyone; from our “top brass” on down, stands ready 
to help you do a better job and build a better business. 


Ask for QUALITY next time you order copper tubing 
...ask for READING! 


2 9:Y0) | Cemat|:|ames) lle) -e- ile)” 





EMPIRE STATE BUILDING, NEW YORK 1,_N. Y. 


Distribution 


Depots: 


» READING, PA 
* WOODSIDE, L.I., N.Y 


57-17 Northern Blvd 
ATLANTA, GA 

690 Murphy Ave 
S.W., Unit 5, Bldg. B 


Heating, 


HOUSTON, TEXAS 
1121 Rothwell St 
DENVER, COLO 

2845 Walnut St 


» CLEVELAND, OHIO 


4615 Perkins Ave. 


Piping & Air Conditioning. 


PLANT: Reading, Pa. 


CHICAGO, ILL 

724 W. 50th St 

LOS ANGELES, CALIF 
120 No. Santa Fe Ave 
OAKLAND, CALIF 
410 Hegenberger Rd. 


July 


1955 








Exterior view of the Mueller 
Climatro! Type 904-10 and 15-hp 
air conditioner. Note the smart 
styling, concealed contro! panel 


NEW! 


BIG 


COOLING 
JOBS 




















Leen 








ueller Climatrol 


adds 2 new sizes...10- and 15-hp...to its 
Packaged Air-Conditioner Line 


71TH the addition of these two new sizes to the Type 904 line of packaged 





air conditioners, Mueller Climatrol now gives you a full line to work 
with — from 2- to 15-hp. These new units are jam-packed with features — 


take a look. 


Type 904-10 — the new 10-hp unit. Smartly styled with a convenient, 
concealed control panel in front, it stands 98%," high, 8214” wide, 311%” deep. 


| 





Uses two 5-hp Worthington compressors, has two shell-and-coil-type con- 


ll 


|i 
lll 


a) 








l 


densers and two centrifugal blowers. The refrigerant is Freon 22. 











Type 904-15 — gives you 15-hp of cooling. It comes in the same casing as 
the Type 904-10 and requires the same floor space. However, it uses two 
714 hp compressors, and correspondingly larger twin coils, blowers, condensers, 

















Other features are the same. 





f 
| 


¥ 


Both can be used for year ’round air conditioning — provision has been 
made for adding either a steam or hot-water coil so that these new units can 
provide space heating in winter, as well as cooling in summer. 


Easy to install — the Type 904-10 and 15 are self-contained and come from 
ee the factory completely charged and prewired for easy installation 


SO 


1 if There's money in the big cooling jobs — so go after it with Mueller 
fit Li Climatrol to make more sales and to add to your reputation as a comfort 


Drawing shows emaller size Type 904 — expert. Write for complete data on these units. Mueller Climatrol, Dept. 275 
available in 2, 3, 5, and 7¥2-hp sizes . = . ° 

ideal for stores, Fe lg oan a 2023 W. Oklahoma Ave., Milwaukee 15, Wisconsin. 

with duct systems in homes with radiator D-188 
or radiant heat. 














Anniversary 


[x NEARLY. 100 YEARS OF MANUFACTURING QUALITY COMFORT EQUIPMENT. 
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JENKINS 
PLUG TYPE 
VALVES 


with the 


500 BRINELL 
STAINLESS STEEL 
ARMOR SEAT 











will 
lower costs 














Closely regulated steam erodes grooves in seating units and 
drastically cuts service life of ordinary valves. 





For longest 
Jenkins Plug Type Valves have been engineered in every r tonges 


: - : ne , service life in 
detail for maximum wear in such valve-killing service. The 


stainless steel Armor Seat defies the “vapor drill”, and Jenkins BY-PASS LINES 

quality throughout gives them top rating for wear-proof and THROTTLING 

trouble-proof perfomance. BLEED LINES 
Make you own test... in your toughest steam service... BLOWOFF 

or anywhere that abrasion or erosion causes frequent valve DRIPS 


failure. Compare, part for part, with any similar valve. You'll 
find that, again, Jenkins extra value pays off in longer life 
and lower maintenance cost. 


DRAINS 


any close-control 


baallie, ET 


of steam — and for 











Plug and seat ring are Jenkins JX500, a Stainless —— 
chromium alloy steel made to Jenkins high strength esa ; 
specifications, heat-treated to 500 Brinell. Seating sur- — to abrasion 
faces are super-hard and mirror-smooth, offer highest — 
resistance to galling, cutting, abrasion, and erosion. 
Wide, steep, 30° total taper permits extremely close 
regulation of flow and vapor-tight closure. 


best resistance 








Pe 


The Stainless steel plug is securely fastened to the 
spindle with a bronze locknut. Spindle is aluminum 
bronze with a tensile strength exceeding 70,000 lbs., 
— has high corrosion resistance. f- 











~« GENKINS Se _ 


PLUMBING-HEATING 
300 Ib. 200 Ib. 150 Ib. 
GLOBE and ANGLE 
For complete information call your Jenkins 


Distributor — ask for Form 202. Or write: 
Jenkins Bros., 100 Park Ave., New York 17. 


AND INDUSTRIAL 





DISTRIBUTORS 
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EQUIPMENT DEVELOPMENTS... 





For reviews of Recent Trade Literature see Page 238 


Propeller Fan Heaters... 
...With continuous “U” bend uni- 
versal coil for either hot water, steam 

Warren Webster & Co., 1664 Fed- 
eral St.. N.J. Cited fea- 


back piping connections for 


Camden 5, 
tures: 
closer installation to ceiling, choice 
of horizontal or double deflection 
type louvers, quiet operation handling 
large air volumes. In 24 unit range 
with 63 to 1395 sq ft EDR basic 


steam ratings. 


Pump Control Switch... 

...designed for applications needing 
protection on loss of pressure or to 
initiate cycle of operation on rising 
pressure—Square D Co., 4041 N. 
Richards St., Milwaukee 12. For 
pressures to 80 psi. In_ single, 


double pole types. 


Room Air Conditioners... 
...for year ‘round air conditioning 
of multiroom buildings—Trane Co., 
LaCrosse, Wis. Measures 9 in. deep. 
Features new water coil design. In 
vertical cabinet, vertical concealed, 
horizontal ceiling mounted, horizontal 
concealed models. Units convert from 
concealed to cabinet types, \ ice versa. 


Framing Channels... 
. with lightweight metal construc- 
electrical 


tion for mechanical and 


supports, shelving, racks, display 
framing—Unistrut Products Co., 
1013 W. Washington Blvd., Chicago 
7. New “A” line for uses 


weight, strength of company’s “S” 


where 


line not required. Requires only 
hacksaw. wrench to erect. In three 


sizes of 10, 20 ft lengths. 


Hydraulic Bender... 
...for pipe features lightweight de- 
Rockford, 


Ill. Consists of two speed hydraulic 


sign Greenlee Tool Co.. 


pump, bending ram. Quickly discon- 
nected by speed coupling for easy 
handling, says company. Bends 1% 
to 2 in. rigid conduit and pipe 90 
deg. Also ram fits other of company’s 


bending attachments. 


Clamps... 
. .. for making connections on flexible 
plastic pipe—Wittek Mfg. Co., 4305 
W. 24th Pl., Chicago 23. 


steel construction. Is one piece hous- 


Stainless 


ing attached to clamp band. Housing 
supports worm drive screw. 
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Air Meter... 
temperature, velocity, static pressure 

Anemostat Corp. of America, 10 
E. 39th St.. New York. Measures 


velocities to 8000 fpm, temperatures 


direct measurement of air 


zero to 255 F. static pressures to & 
Portable 
Powered by standard flashlight bat- 


teries. May be 


in. water design. 


gage. 


used in ducts, free 


spaces, at air inlets and outlets. 


Air Conditioning... 


..units for industrial, commercial 


applications—American Blower 


Corp., Detroit 32. Central station, 
cabinet type design. Cited features: 
compactness, simple installation, de- 
sign flexibility, wide capacty range 
in all types from 600 to 48,000 cfm. 
Three basis units included in com- 
panys new line: air conditioning 
units, sprayed coil conditioner units, 


multizone conditioner units. 


Absorption Machines... 

...With no major moving parts, de- 
signed to produce chilled water from 
steam—Carrier Corp., Syracuse. In 
11 sizes with capacities 100 to 700 
tons. Will adjust from full down to 
almost zero load with little efficiency 
loss, says company. Operates on gas, 


low pressure steam, 
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Unit Heater... 

with propeller fan design, uni- 
versal continuous “U” bend coil 
John J. Nesbitt, Inc., State Rd. and 
Rhawn_ St., 


struction of heating coil designed to 


Philadelphia 36. Con- 
permit high water capacities with 
low water rates, high temperature 
drops. Condensing coils _ partially 
staggered on two-row coils to pro- 
vide maximum heat with minimum 
air flow resistance, says company. 
In 24 models with capacities 15,000 
to 335,000 Btu per hr. 


” 
rn 


nw Of 


Pipe Line Filter... 
oo 0lOE 
Mfg. Ca 
1317 Locust St., Des Moines. De- 


signed for prevention against water, 


compressed —air—Engman 
EMCO Pneumatic Div.. 


erit, scale, sludge. Operates at pres- 


sures to 200 psi. For 1 { in, pipe. 


Room Air Conditioner... 
...for existing hotels. motels, hos- 
pitals, offices—A. H. Witt Co., 940 


N. Sycamor, Los Angeles. Designed 
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for quiet operation. Requires only 
connecting of pipes from unit to cool- 
ing or hot water system. Units con- 
trolled individually. In 14 sizes 300 
to 1200 cfm. Also larger models for 


use in duct systems. 


Motors... 
..With totally enclosed, explosion- 
U.S. Electrical Motors. 


Inc.. Box 2058. Los Angeles 54. De- 


proof design 


signed for operation where dangerous 
fumes, dusts, combustible materials, 
moisture prevalent. With ratings 1 to 


10 hp. In fanless types 1 to 114 hp. 


Blower Wheels. . . 

..with forward curved blades for 
room air conditioners, dryers, fur- 
naces, oil burners—Revcor Co., P. 
O. Box 25, Carpentersville, Ill. In 
steel or aluminum, with 18 diameters 
2 9/16 to 123¢ in., single and double 
where 


inlet types. Designed for 


space dimensions require greater 


performance from smaller wheels. 


Venting Valve... 

...for hot heating, chilled 
water cooling systems—Maid-O’-Mist, 
Inc., 3217 N. Pulaski Rd.. Chicago 
41. Is automatic float operated type. 


water 


Designed for vertical mounting only 
with 1g in. IP male connection. For 


pressures to 50 psi. 


Heating, 


4 


Differential Float... 
. valve designed for on-off control 
Klipfel Valves, Ine., 


Ohio. Is said to control ejector o1 


Hamilton. 


motor driven pumps where _pres- 
sure switch is used, maintain liquid 
levels in tanks and control ejec tion of 
gathered liquids. Toggle-latch mech- 
anism locks valve open or closed un- 
til desired level has been reached. 
Direct operated valves in 3g, 14, 34. 
1 in. sizes. Larger sizes pilot operat- 
ing using direct operated type as 


pilot. 


Threading Machine... 

. designed for speed, portability 
Beaver Pipe Tools, Inc., 310 Dana 
Ave., Warren, Ohio. 
states 40 


crease. Equipped with “Power Grip” 


Manufacturer 
percent productivity in- 
wrenchless chuck engineered to fur- 
ther reduce chucking time, increase 


safety. 


Convectors... 

..With heating elements redesigned 
to utilize bronze headers, improved 
cabinet design to cut down installa- 
tion time—Brown Products Co., 97- 
12 Metropolitan Ave., Forest Hills, 
N.Y. Front panels held in place by 
lateral steel brace welded to inside 
of front cover. This engages strut to 
hold cover panel in place, but per- 


mits removal. 
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The Invisible 
~ Enemy No.2 


In time of war it instantaneously devastates and 
obliterates with its searing heat, every human 
being within a tremendous radius, when released 
by a nuclear bomb. Though it has no temperature, 
its enormous energy changes into heat when it 
strikes and is absorbed by a surface. 


Upon escaping from a building in winter, it 
leaves a chill behind. When it invades in summer, it 
takes its toll in excessive heat and human distress. 


Its aliases are many—Infra-Red Rays, Heat Rays, 
Radiant Energy, Radiation. 


It is responsible for 93° of the heat flow down- 
ward in summer through roof spaces; in wall 
spaces, for 65% to 80% of heat losses in winter, 
and heat flow inward in summer; for about 55% 
to 75% of heat loss upward in winter through ceil- 
ing and roof spaces. 


Buildings are generally constructed with wall 
and ceiling air spaces, because the greatest flow of 
heat possible between two solids is by direct con- 
duction—actual physical contact; and since air has 
low density, it allows little heat flow through it by 
conduction. 


The enemy then becomes radiation in downward 
heat flow ; and radiation and convection in upward 
and side heat flow. 

A STALWART SHIELD 

A shield against these enemies is multiple ac- 
cordion aluminum. Its surfaces have an absorp- 
tivity to heat rays of a mere 3%; reflect them at 


NOTE 
FULL - DEPTH, JOIST-TO - JOIST 
INSULATION 


NOTE FULL ONE-INCH EXTRA AIR SPACE 


above accordion pleats for even more resis- 
tance to heat flow. Each sheet extends from 
joist-to-joist and through the flanges for 
permanent and extensive protection against 
flow of vapor, radiation, and convection. 


Heating, Piping & Air Conditioning, July 1955 


moves with 
incredible speed 


the rate of 97%, and emit them at a rate of only 
3°. Thus they retard the flow of heat rays outward 
or inward. Accordion aluminum is likewise a stal- 
wart shield against the flow of heat by convection, 
its multiple layers of metal and fiber offering ex- 
tremely effective resistance. Heat flow by conduc- 
tion is minimized by its multiple layers of large 
air spaces, because they have slight density. 

Scientifically separated sheets of aluminum, giv- 
ing UNIFORM, full-depth protection to every inch 
of space between joists, will imprison the invisible 
enemy indoors in winter, prevent its invasion in 
summer, and transform it into a friendly and use- 
ful servant. 


Its continuous metal sheets, up to 750 feet long, 
have almost zero permeability to water vapor. In- 
filtration under its flat, stapled flanges is slight. 
Its scientific construction minimizes condensation 
on or within this type of insulation. 


More than 250 million square feet are in use 
today. For 10 years it has been repeatedly specified 
and used by many of the leading architects, engi- 
neers and builders of America. 


Yours for the asking is a discussion of how and 
why aluminum insulates even under extreme con- 
ditions. It will be found in the booklet, ‘“‘Thermal 
Test Coefficients of Aluminum Insulation for Build- 
ings,” published by the AMERICAN SOCIETY OF 
HEATING & AIR CONDITIONING ENGINEERS. Use the 
coupon for the literature and free samples of this 
scientific insulation. 


COST OF EDGE-TO-EDGE INFRA 
Multiple Aluminum Insulation 
installed in new construction between 
wood joists, material and labor 
Type 6-PS about 10¢ sq. ft. 

Type 4-PS about 8¢ sq. ft. 


Infra Insulation, Inc., 525 B’way, N. Y., Dept. H-7 
Please send ASHAE Booklet: “Thermal Test, etc.” 


Name 
Firm 


Address__.__ 





| 
| 
} 
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Air Filter... 

..-designed to remove smog irri- 
tants, odors—Philco Corp., Tioga and 
C Sts., Philadelphia 34. Of activated 
charcoal, glass fiber. Used in com- 
pany’s 1955 room air conditioners as 
original equipment. Furnishes high 
level of health protection for user, 


says company. 


Testing Station... 


.--for safety valves—Farris Engi- 
neering Corp., 563 Commercial Ave., 
Palisades Park, N.J. Eliminates need 
for outside repair work. Provides for 
processing of maintenance valves. On 
skid mount for portability. Includes 


accessory equipment. 





Cooling Tower... 
...has combination redwood, steel 


Dover Mfg. Co., P.O. 
Box 498, Independence, Mo. Requires 


construction 


no bolts for assembly. Steel parts are 
hot dip galvanized. In 3 to 15 ton 
models. Company will expand design 
to include all its natural draft towers. 
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Industrial Stoker... 
...for wood refuse fuel—American 
Coal Burner and Wood Stoker Corp.. 
18 E. Erie St., Chicago 11. Can be 
applied through front of existing boil- 
er and arranged to extract, measure 
fuel from storage bin. Can also be 
equipped with transfer hopper to re- 
ceive fuel from present conveyor or 
blow pipe system. Available for boil- 


ers 60 hp and larger. 





Return Air Grille... 

...made as one piece assembly for 
Titus Mfg. Corp., 
Waterloo, Ia. Eliminates butting to- 


any size opening 


gether of smaller grilles. Curved, 


hemmed fins give 80 percent free 
area, says company. Cannot be seen 
used at lower wall 


through when 


areas. 





Oil Fired Duct Heater... 

...for use with commercial, indus- 
Certified 
Furnace Corp., Box 1059, Trenton 8. 
110,000 to 220,000 Btu 


per hr output. Can be teamed up as 


trial air cooling systems 
Five sizes 


tandem, shown, when higher outputs 


needed. Cited applications: to pro- 
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vide heater working with remote 
cooling unit when air moving blower 
is part of air conditioning system; 
as make-up fresh air heater where 


large quantities of air exhausted. 





Air Driers... 


..With outputs L- te 4 
326 S. Michi- 


Murphy & Miller, Inc., 
gan Ave., Chicago. In 14, 34, 1 14, 


re 
> 


5 cfm 


-~ 


3,9 hp models. Designed to be auto- 
matic, to require no manual reactiva- 
tion. Units mechanically refrigerated. 
condensation 


Remove moisture by 


process. 


Aluminized Jacketing ... 

ee . for pipe l a Rubber Co., 
Rockefeller Center, New York 20. 
Designed to be fire, acid, water re- 
sistant. Is aluminum foil laminated 
onto vaporproofed asbestos cloth. 
Can be used to cover pipe insulation. 


Requires no painting. 





Panel Control Board... 
...for company’s line of stokers 
Will-Burt Co., P.O. Box 913, Orr- 
Ohio. standardized 


basis control circuits. Standard con- 


ville, Features 


trols include disconnect switches, 


selector switches. hold-fire controls, 
programming clock. May also include 


shear pin alarms. 
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Provide controlled 





boiler draft 


thig“common sense” way 


Why go to the expense of erecting a tall stack? 
An Induced Draft Bifurcator fan gives you exactly 
what you want — positively controlled boiler draft 
in any weather. 


It’s also common sense to choose a fan that’s not 
limited in the number of ways you can install it. 
The Bifurcator installs horizontally, vertically or at 
any angle that best fits the boiler room layout. It 
slips in anywhere, as conveniently as a flanged sec- 
tion of breeching. No parts to install separately, 
no platform to erect. A Bifurcator can even be 


mounted on the roof when there’s a space shortage 
indoors. 


This axial-flow fan has a divided housing, so flue 
gases bypass the motor, which always stays clean, 
cool and accessible. For high-pressure boilers de- 
livering up to 60,000 pounds of steam per hour 
—and for low-pressure 

boilers rated up to 190,000 

EDR. Send coupon for 

catalog. 


Wail Coupon Today 


DEBOTHEZAT FANS, Dept. HP-755 
Division of American Machine and Metals, Inc. 
East Moline, Illinois 


Please send your Bulletin DB-32-53 containing full data 
on Induced Draft Bifurcators. 


Ve Bothezat FANS 


A DIVISION OF 


| American Machine and Metals, Inc 


EAST 


FIRM NAME 
MOLINE, ILLINOIS 
STREET ADDRESS 


ciTy 


ATTENTION OF MR. 


Co oe oe oe ee ee ee Saaneaneanag 
















CYCLOTHERM | EQUIPMENT DEVELOPMENTS 
CYCLONIC COMBUSTION 


The most efficient method of 



















combustion in steam 
generation! 





Air Conditioners... 

.. with package design requiring no 
floor space—General Electric Co., 
Bloomfield, N.J. Suspended from ceil- 
ing or shelf mounted. In water and 
air cooled models with 3, 5, 714 ton 
capacities. Has hermetically sealed 


condensing unit. 





Cyclotherm Steam and Hot 
Water Generators 

18 to 500 hp 

15 to 200 psi 


Unequalled Heat Transfer Efficiency! 











Cyclotherm Cyclonic Combustion guarantees a 
minimum 80% efficiency in oil and/or gas. Utilizes 
the largest possible heating area in the firetube. A 
flaming vortex spirals the length of the firetube. A 
thin layer of air prevents flame impingement... 
localized “hot spots”... and heat-retarding scale. 


























The Most Advanced Design! 


Cyclotherm Cyclonic Combustion achieves its high 
heat transfer rate in only 2 passes. Permits a simpli- 
fied design that reduces maintenance costs as much engine—Robert G. Evans Co.. 6315 
as 50%. Cyclotherm is as much as 3 smaller than — : > a 

other packaged units. Brookside Plaza, Kansas City, Mo. 


Concrete Saw... 


... powered with 36 hp, 4 cylinder 


Self propelled. Operator can adjust 
Completely Assembled On Arrival! speeds 1 to 25 fpm while saw in mo- 
. ) > . "« m4 
Factory-tested Cyclotherm costs less to ship be- tion. Blade raises, lowers hydrauli- 
cause it’s lighter in weight. Factory-insulation with cally. 
fiberglas saves you up to $500 or $600. Installation ; 
requires only 5 connections. All parts necessary for 
safe, efficient, economical operation are supplied. 















Automatic In Operation! 





Electronic controls halt the Cyclotherm 
burner whenever operation is interrupted. A 
factory-pre-set water-level control automat- 
ically insures a sufficient supply of water 
always in the boiler. A low water cut-off con- 
trol stops operation if the water supply is 
interrupted. 




















This free, informatio§-packed booklet tells how Cyclotherm 
will help you achiefe savings in time, costs and space. 


MAIL THIS COUPON WODAY! Air Conditioners... 


..With remote type cabinet design 





Cyclotherm Division, National-U.S. Radiator for heating cooling Fedders-Ouigan 
5° 5 x © 


YEUNG WDD 
W STER 


GUERIN 
CLOTHERM 


Steam & Hot Water Generators 





Corp., 
022 BE. First Strest, Cuwege, Now York Corp., Heating Div., Lalor and Han- 


| Please send me your free booklet which shows | . 7 Dae saat . 

j me how I can save time, money and space with cock Sts., Trenton 7. For heating with 
| Sytner. circulating hot water, cooling with 
| NAME pee ee neal oe cold water from remote source. Are 


COMPANY ——______ said to perform functions of venti- 


eee : 7 lating, circulating, filtering, dehumid- 


gr STATE____ 


Ca ce cme come cee cme came aon came em ome of 


ifying, also. 
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ou BeaG FOR HEATING... COOLING 


e-- AND PUMPING WATER 


B&G BOOSTER AND 
UNIVERSAL PUMPS 
Catalog GK-954 


Specifying “B & G”" throughout for water 
heating systems, air conditioning and refrig- 
eration installations assures you of equipment 
known for quality—with a single manufac- 
turer's responsibility for satisfactory operation. 


If you haven't a complete file of the B & G 
literature shown here, write today. 


B&G CENTRIFUGAL PUMPS 


B & G Boosters and Universal Pumps cover a 
complete range of heads and capacities for 
forced hot water heating and service water sys- 
tems. Noted for quiet operation! 

For air conditioning, refrigeration and indus- 
trial applications, B & G 1522 and 1531 Pumps 
have a long record for dependable and eco- 
nomical performance. All pumps illustrated 
feature the B & G Leak-proof Mechanical Seal. 


B&G EVAPORATOR 


You'll find plus value in the unique design of 
this evaporator which prevents oil-trapping in 
the head passes. Steel legs are movable for easy 
mounting—shell connections extend well be- 
yond the insulation cover. ASME Code con- 
structed. 


B&G CONDENSERS 


Rugged, precision-built units of time-tested 
design provide top performance over a long 
service life. Built to ASME Code. 


HEAT EXCHANGERS 
Easy now to select equipment for water-to- 
water and steam-to-water heat transfer applica- 
tions. B & G Type “SU” and “WU” Heat 
Exchangers are rated for instantaneous heating N 
of water for service use—radiation—snow melt- 
ing panels—swimming pools—boiler feed isa & L L & & oO s 7 ETT 
storage tanks and process work. Many com- 
monly used sizes of "SU" and “WU” Exchang- Cc ©) M e A N Y 


ers are available immediately from factory stock. Dept. DY-5, Morton Grove, Illinois 
sian .) | lnm , Lid j00 O'¢ Dp 
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AIR CONDITIONING PUMPS 
with all others! 






































Compare Cost 


Check your cost against any othertop { 
quality air conditioning pump—size 
for size. You make big savings with 
Sta-Rite discounts. , 


Compare GALLONS OF 


| 

f 

WATER DELIVERED | 
Check TDH and efficiency, too. You 






get top hydraulic performance... 
more water with less power. 






Compare EASE OF Q 
INSTALLATION 4 


This pump is smaller, lighter in / 
weight. Discharge outlet rotates to f 










any of 4 positions. Mounting foot 
also rotates. Pump mounts at any 
angle for easy coupling and alignment. | 


Compare LONG LIFE - 
This trouble-free pump is con- { and you'll buy 


structed of top-quality materials, \ 
custom-engineered to assure long, \ 
y 


dependable service. It eliminates : 


service call backs, lets you. keep 
your profits. 

If you need small, lightweight pumps to fit modern, compact air 

conditioning equipment, check Sta-Rite. You can see pump 

superiority in the all-bronze closed impeller. And special 2-piece 






Motors are full power, ball-bearing and capacitor-type, 
specially designed and made only for Sta-Rite pumps. 
Mechanical seal is positive, leak-proof. Single shaft is corrosion- 
resistant, requires no coupling, prevents alignment problems. 
Ask your wholesaler, or write for his name 


and a copy of new bulletin describing 
Sta-Rite Air Conditioning Pumps. 


STA-RITE PRODUCTS, INC. 


305 S. EIGHTH ST. « DELAVAN, WISCONSIN 
Los Angeles, Calif, Chamblee, Ga. 
In Canada: STA-RITE Pumps (Canada) Ltd., Ajax, Ontario 
















impeller construction assures friction-free channels, more capacity. 
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Unit Coolers... 

..in single, double fan models for 
ceiling mounting—Refrigeration Ap- 
pliances, Inc., 917-923 W. Lake S 
Chicago. With capacity range 265 
to 1400 Btu per hr per degree tem- 
perature difference. Cited features: 
built-in full size heat exchanger, 
electro-tin-plated copper tubes, bal- 
anced corrosionproof fan blades, 
heavy gage annealed galvanized steel 


housing, rubber mounted motor. 





Chain Wrench... 
.for pipefitters, maintenance men 
Reed Mfg. Co., Erie, Pa. Is said 
to permit working in tight corners, 
between parellel pipe lines, close to 
baseboards, etc. In 10, 14, 18, 24, 


36 in. lengths. 





Ball Bearing Unit... 

.with two bolt flange design 
Stephens-Adamson Mfg. Co., Aurora, 
Ill. In shaft sizes 14 to 2 3/16 in. 
Cited features: zone hardening, self 


| alignment with locking pin and 


dimple, labyrinth seal. 


Heating, Piping & Air Conditioning, July 1955 





a copy should be 
in YOUR hands... 


itG 
authoritative! 


utd 
practical! 


ua 





Handily indexed, here’s a highly informative 
71-page manual on low-velocity air distribution for 
heating, cooling and ventilating— 
from basic principles to detailed installation data for 
all types of ceilings. 
An invaluable reference, yours for the asking... 
on your company stationery, please. 








mwvlti-wemt division of THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 
1373 N. Kostner Avenue, Chicago 5], Illinois 


SALES AND ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES OF UNITED STATES AND CANADA 
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WATSON-STILLMAN Va _ FQUPMENT DEVELOPMENTS, 





Thermostatic Selector... 
valve for year ‘round air condi- 
tioning systems—Detroit Controls 
Corp., 5900 Trumball Ave., Detroit 
8. Changeover from summer to 
winter done thermostatically from 


temperature of incoming water. Needs 





no pneumatic lines, electrical connec 








tions. Adjustment knob, once set, pro- 





vides consistent temperature, says 





company. 





WORK BEST...under pressure 










@ In high pressure steam lines...process liquid and gas 
piping... hydraulic fluid lines...wherever strong, tough 
pipe joints are needed, Watson Stillman Forged Steel Fit- 
tings provide a safety factor against costly piping failures, 
They resist pressure, heat, corrosion, shock and vibra- 
tion because they're drop-forged of high quality steel to 
produce a dense, tough, forged-fiber structure that can 









really take it. 






Extra strength is built into W-S fittings in other ways 
too...such as the heavy reinforcing bands extending 
well beyond the threads or sockets. 













Protect your high pressure piping system with Watson- Flexible Cord Set... 
Stillman Forged Steel Fittings. Available in carbon, ...for room air conditioners—Acces- 
stainless and alloy steels, in Screw-End and Socket-Weld- sory Equipment Dept., General Elec- 
ing Types to meet your service requirements, Send today tric Co., Bridgeport, Conn. Made of 
for Free Catalogs. thermoplastic insulating material. 
Bulletin A3-50—Forged Steel Fittings Green grounding conductor nested 
Bulletin S-1-55—Stainless and Alloy Fittings between other two conductors. When 





Bulletin U-1—Forged Steel Unions 
Bulletin S-3-55—150 Ib. Stainless Fittings 





cord is ripped, green cord becomes 







exposed, Also in two conductor model 


Sold Through Leading Distributors for nongrounding applications. 





\A | Room Air Conditioner... 
Ss 


...is 1 14 hp, 230 volt unit—Gen- 
WATSON-STILLMAN FITTINGS DIVISION | yo ne coat eines 
; H. K. PORTER COMPANY, INC. EES We eae aeyen 8 SOND oy S. 


Has 4 pt per hr dehumidification 


tnue~ Roselle, New Jersey | capacity. 
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LCF Sidewall Air Diffusers 
AIR-FACTORS’ Laminar Counter-Flow Series 


UNUSUAL FACILITIES REQUIRED 
FOR POLIO AND OTHER 
COMMUNICABLE DISEASES 


The segregation of visitors from patients is a 
major problem in a communicable diseases hospi- 
tal. The plan developed by Adrian Wilson-Paul 
R. Williams, Architects Associated, provides a 
visitor's balcony surrounding the patient's rooms 
serviced by separate elevators. Communication is 
provided with the patient by view windows and 
telephones, preventing visitors from coming into 
contact with contaminated areas. 

The visitor's balcony arrangement allows 
around the clock application of polio packs, the 
operation of “iron lungs” and other treatment 
without interference or inconvenience from visi- 
tors. 

Similar major air conditioning problems were 
overcome by Hilburg, Hengstler and Turpin, con- 
sulting engineers, with their design of a 100 per 
cent fresh air double duct system that provided 
heat and refrigeration cooling to individual tem- 
perature controlled rooms, and the selection of 
Air-Factors’ Model LCF Sidewall Air Diffusing 
outlets to provide the very necessary draftless air 
distribution. 


Write for literature 


MONROVIA, CALIFORNIA 
AIR DISTRIBUTION 
AIR CONTROL 
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where balanced 
air distribution 
and air control 
are essential... 


@ The photograph below shows a section 
of The Communicable Disease Building, 
a part of the Los Angeles County General 
Hospital group... AIR-FACTORS’ LCF 
Sidewall Air Diffusers were specified for 
the interior of this building. 


ADRIAN WILSON-PAUL R. WILLIAMS, ARCHITECTS ASSOCIATED 
HILBURG, HENGSTLER AND TURPIN, CONSULTING ENGINEERS 
F. B. GARDNER CORP. AIR CONDITIONING CONTRACTOR 

















“A LOT OF PUMP 
IN A LITTLE SPACE! | 





Buffalo” Close-Coupled 
Clear Water Pumps 


When you want to move as much as 1100 gallons of water per min- 

ute in a cramped installation, pick a “Buffalo” Close-Coupled Pump. 

You'll find it’s just what the users call it — ‘a lot of pump in a little 

space”. 

Here’s an example. One of our 4” pumps, delivering 600 gpm at a 

60-ft. head on only 15 BHP, takes less than 2 cu. ft. of space and is 

slightly over 2 ft. long. 

All other sizes, from 1” to 6” discharges, are proportionately compact 

and efficient. 

Installation, of course, is simple. You have a unit package, with shaft 

pre-aligned — perm-nently. The pump can be easily sauenad to the 

desired discharge angle. 

There are many other reasons that make any “Buffalo” Pump you buy 

“a lot of pump’’. There’s efficiency — durability — and the “Q” Fac- 

a of Quality that only our 78 years of pump engineering can pro- 
uce. 


Write today for Bulletin 975-D for complete details. 


*The "Q” Factor — the built-in Qual- 
ity which provides trouble-free satis- 
faction and long life. 





BUFFALO PUMPS, INC. 


171 Mortimer St., Buffalo, N. Y. 
SUBSIDIARY OF BUFFALO FORGE COMPANY 
Canada Pumps, Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID | 
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Gaskets... 

...incorporated in small forged steel 
gate valves to 2. in.—Flexitallic 
Gasket Co., 918 N. 8th St., Camden 
2, N.J. Valve manufactured by Wor- 
cester Forged Steel Valve Co. Gasket 
compression controlled by holding 
close tolerances on body recess and 
face. Design is said 


bonnet raised 


to lengthen life of gasket joint. 





Time Switch... 

...engineered for 24 hr control of 
intermittent operations—Zenith Elec- 
tric Co., 152 W. Walton St., Chicago 
10. Dial scaled in 15 min gradua- 
18 on and 


tions. Can 


48 off operations. Rated capacity is 


program to 


1000 watts. Operates on 60 cycles, 
a-c, 110 or 240 volts. 


Combination Fitting .. . 

...for hydraulic pressures—Flodar 
Corp., 1366 E. 45th St., Cleveland 
3. Designed to make perfect joint 
since tubing is internally supported 
by wedge insert on which self flare 


is made as nut is tightened. 
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7 SERVEL Water Chillers 








Turn waste into work and costs are bound to go down. 
That’s just what Servel Water Chillers will do for you. 

Servel’s exclusive absorption principle uses waste heat 
(or steam) from any source to provide chilled water and 
at controlled temperatures. It gives you a cooling agent 
for air conditioning . . . or for hundreds of process 
applications. 

These efficient units have no moving parts. Give you 
vibration-free operation and low upkeep. Compact 
size and low floor loading permit single or multiple 
installations in the most advantageous locations. You can 
locate them overhead .. . or outside of the building. 
What’s more, you save the high cost of heavy-duty wiring. 

Check these advantages against your cooling needs. 
Your Servel dealer will gladly supply details and engineer- 
ing help. Or mail coupon today. 


the name to watch for great advances in 


AIR CONDITIONING Y REFRIGERATION 
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’ use waste heat 





fo provide 
low-cost 
chilled water 











Industrial pre-cooling — Helps you increase 
capacity and improve pe rformance of 
air compressors and internal combustion 
engines. 


Process cooling — Here’s 
matchless control for man- 
ufacturing and formulating 
processes. Regulates tem- 
peratures to precision limits. 


Air conditioning — Gives 
you economical humidity 
and temperature control. 
Operates efficiently from 
cheapest fuels . . . even 
waste heat. 


Send coupon for details, now! 


SERVEL, INC., Dept. HP-75 Evansville 20, Indiana 
Please send me specifications and full information on 
Servel Water Chillers. 

Name 

Firm 


Address 
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Any way 
Lb you look 
at if.e. 


Yes, look at this 


WEINMAN Pump any 
way you choose... from 
the standpoint of compact size 
... the way it mounts easily in 
any position to facilitate 
installation where space 
is limited... 


> * 
= \nn ~ 





. . . compare the matchless, long-lived effi- 
ciency and low unit cost . . . and you'll choose 
WEINMAN Centrifugal Pumps for all hot or 
chilled water circulating tasks. 

When you choose WEINMAN Pumps, you 
benefit from over a full quarter-century of pump 
experience; you are assured of obtaining superior 
service and efficiency from your WEINMAN 
Centrifugal Pumps at no greater cost than ordi- 
nary pump units which offer far less. Get the 
expert advice of a WEINMAN Centrifugal Spe- 
cialist when pump problems come up . . . he’s the 
man that can help you solve your pump problems! 
Write, wire or phone today. 


The WEINMAN Type AC close-coupled pump will 
give longer, thoroughly dependable service even when 
cooling water is loaded with abrasive grit . . . a rotary 
type mechanical seal, with a reversible ceramic floating 
seat and carbon washer combination held by a stainless 
steel spring, gives long leakproof operation. Rust and 
corrosion proof solid stainless steel shaft. For full details, 
ask for Bulletin 725. 


Representatives in principal cities 


EQUIPMENT DEVELOPMENTS 


Continued 








Power Pipe Threader.. . 

..with portable design for on the job threading—Veloc- 
ity Power Tool Co., 201 N. Braddock Ave., Pittsburgh. 
Adaptors, speed reducer make possible threading pipe 1, 
to 10 in., says company. Weighs 20 lb. Constructed for 
one hand operation. Equipped with 3 hp electric motor. 
toggle switch for reversible power. Tool may be used as 
auger, for driving bolts and nuts, opening valves, as hoist 


for weights to 500 lb, manufacturer reports. 





Gas Fired Heater... 

...is ceiling suspended, downward discharge type—L. 
J. Wing Mfg. Co., 140 Vreeland Mills Rd.. Linden. N.J. 
Is self contained unit combining gas burners, combustion 
chamber and heat exchanger with motor driven fan and 
fixed or revolving discharge outlets. Has 430,000 Btu pet 


hr input capacity. 





+ te 


Control Valve... 
...designed to provide low hysteresis, quick response on 
service to 1000 psi at 350 F over 3 to 15 psi control range 

George W. Dahl Co., 430 High St., Bristol, R.I. Of 
stainless steel and Teflon materials. Direct or reverse act- 
ing, top mounted positioners available. In five sizes of 


linear, equal percentage or quick opening plugs. 
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Pittsburgh Superfine Fiber Glass 


speeds ductwork insulation 


Wrap or liner, the use of Pittsburgh Superfine Fiber Glass 
will cut installation time—and provide the finest thermal 
insulation and sound absorption qualities. Lightweight, 
easy to handle, this soft, flexible fiber glass can be quickly 
cut with knife or shears to fit any sizes or shapes. It can 
be formed with the sheet metal or installed after fabrica- 
tion. Applied with adhesives or tapes, with or without screws 
or clips, PPG Superfine saves money on installation. 


LASS PAINTS - GLASS - 








PITTYTsegreea 
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CHEMICALS . 


Pitas 


Available in a wide range of roll lengths and widths 
and in all required thicknesses . . . unfaced or with cloth, 
asbestos, paper, aluminum foil or vinyl facings. For 
complete information write our executive offices or district 
sales offices in Charlotte, Chicago, Cincinnati, Cleveland, 
Detroit, Houston, Los Angeles, New York, Philadelphia 
or St. Louis. Pittsburgh Plate Glass Company, One Gate- 


way Center, Pittsburgh 22, Pennsylvania. 
BRUSHES + PLASTICS 


GLASS COMPANY 








seeshe Wheeleo EQUIPMENT DEVELOPMENTS: 
uw) Inctrument Service 





IN ALL: te Shaded Pole Motor... 


pict ...features extended life. quiet op- 


a R | N | Pp A L eration, wide speed ranges Electric 


" Motors and Specialties, Inc., Garrett. 
Cc IT | ES . ’ Ind. Rated 1/60 to 1/30 hp. Oper- 
y ates 1550 to low as 400 rpm. Has unit 
bearing construction, unique lubrica- 
tion system, says company. Totally 


enclosed. 





. . « tohelp you specify, design, 
and install combustion safeguard systems ! 





With today’s improved methods for safeguarding oil- and gas-fired nat Ciniien Galt... 


furnaces and boilers, consulting engineers find it profitable to work re 
... fabricated of two metal sheets 


with instrument specialists. Through its nation-wide sales and serv- with embossed fluid passage—Tranter 
ice organization, Wheelco offers engineering assistance and instru- Mfg., Inc., Lansing 4, Mich. Two 
ment “know-how” aimed at helping you select the combustion safe- styles have header construction for 


guard system best suited to every job. And, because these specialists vapor phase medium. Third style has 


‘ : : serpentine passages for liquid heat 
have a complete line of instruments and accessories to choose from, oy is : ane 
: L : é A ing, cooling media. Lightweight de- 
their recommendations are based on impartial analysis of your cus- , eating 

? sign for easy cleaning, repair. 


tomer’s requirements and broad experience in solving a variety of 
control problems. So, make your Wheelco field engineer a partner 


in designing and specifying combustion safeguard systems. 


New FLAME-OTROL 


Manual and automatic models bring you many improve 
ments, including ‘“‘plug-in’’ chassis, new safety-type 
terminal strip, “‘safe-start’’ operation, and convenient 
external test points to simplify circuit and voltage check- 
ing. Available with all conventional industrial-type 
sensing systems for improved flame supervision with gas, 





Glycol Defrost Coolers... 
...for low temperature defrost ap- 
WHEELCO INSTRUMENTS DIVISION plications—Bush Mfg. Co., 179 South 


Barber -<Colman Company St., West Hartford 10, Conn. In ceil- 


ing hung (shown), floor mounted 
Dept. S, 1501 Rock Street, Rockford, Illinois models. Feature inner fin coil con- 
BARBER-COLMAN OF CANADA, LTD., DEPT. S, TORONTO, ONTARIO, CANADA 


Industrial Instruments - Automatic Controls -Air Distribution Products - Aircraft Controls «Smal! Motors 
Overdoors and Operators «Molded Products -Metal Cutting Tools +Machine Tools - Textile Machinery 


oil, or combination gas-oil firing. Bulletin F-6570. 





struction to permit defrost from in- 


| side. 
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Contemporary design of the new Texas Eastern Transmis- 


( - sion Corporation office building contributes to the beauty of 
fif- O the Shreveport, Louisiana skyline. This modern 14- 
BA R B E R story building is the home office of an organization 
. which, in less than a decade, has become one of the major 
COLMAN Engineered natural gas transmission companies in the country. 
° ° e . Individual room fan coil units, using chilled and hot water, 
Air Distribution provide year-round air conditioning. Outside air for 


ventilation is supplied through a space-saving high 











velocity system. 


High velocity for space-saving 
air distribution 





Attractive appearance of the Barber-Colman air distribution equipment appealed Texas Eastern Transm n Corporanon Office Building, Shreveport 
rchbitects’ NEILD-SOMDAL-ASSOCIATES, Shreveport nsulting Engi 


to the architect. Uni-Flo Sidewall Diffusers provide efficient distribution of the nn Cone. coos a as , atting nes 
air, free from drafts and disturbing noise. Each diffuser is individually adjustable res Pack fat” yan = ¢ casueenienrns ¢ “% ¢) we: 7 OMe ~ Barner 
for simplified balancing of the system. Contractors: HUFFMAN-WOLFE SOUTHERN CORP., Atianta 



































if : 
Uni-Flo Air Valve can be installed directly behind the grille to reduce high bilit ni-F Air Valve pern nstallation a inction of high 
velocity air to conventional velocity for distribution. Air valve is adjust- ve y trur Juct t nventiona 4 ty branch ducts to supply 
able through grille opening. 


BLAZING THE TRAIL TO BETTER AIR DISTRIBUTION 


First with high velocity air valves, accessories turbulence and noise. Engineering help on high velocity 


Since 1947, when Barber-Colman introduced the Uni- applications is yours by calling our nearby Field Office, 


Flo Air Valve (used in the above office building), the Cf WERING US, 
space-saving benefits of high velocity air distribution 
have encouraged applications throughout the nation. 


High velocity makes the use of smaller ducts possible. Dept. $, 1101 Rock Street, ROCKFORD, ILLINOIS, U. S. A. 
The patented air valve transforms high velocity air to Field Offices in Principal Cities 


Aut Contr 


low velocity near point of room entry, with minimum eras Cakes |” Gam Ghaaane cena cna aoe 


Tools M 
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| EQUIPMENT DEVELOPMENTS 


Since 1937 over 700 Janitrol | sacal 
Unit Heaters installed in 














ne 





Smoke Density... 
..indicator system—Electronics 


Corp. of America, 720 Beacon St., 





Boston 15. Consists of light source, 


b eneee 


hemos se ae ome s; photoelectric scanner, smoke density 
ehrabdane Se ate ee en ~ é , ~ re “ . ° 


Sea ee Sine 


indicator. Smoke obscuring light 
beam aimed at scanner measured in 
INTERNATIONAL — HARVESTER PLANTS terms of density and Ringelmann 
Number. Company's recorders may 
be used with system to record con- 


ditions over 24 hr period. 

















Benders... 


Photographs show Inter- 


Experiences, like International Harvester’s, ee nian ae ...for hard, soft tubing—Imperial 

with Janitrol dependability speak more elo- mony that is Janitrol | Brass Mfg. Co., 1200 W. Harrison 
" on . equippe Oo provide 

quently than any mere advertising claims. ideal working conditions. St.. Chicago 7. Will bend hard drawn 


Part of Janitrol’s superior performance is 
easily understood by this record: less than %4 
of 1 % of overamillion Janitrol heat exchangers 
installed since 1940, have failed from any cause. 


copper, stainless steel tubing, manu- 
facturer states. Need no clamps to 
keep tube from slipping. Bend to 
I ppin; 

If quiet operation, coupled with fast heating 180 deg angles. Each bender handles 
response and built-in safety controls are fea- one size of tubing. 

tures you want... then, Janitrol should be 
your selection for your best heating buy. Call 
a local Janitrol factory authorized dealer, he is 
listed under “Unit Heaters’, yellow pages, 


your phone book. 























Write today... 
Get your copy of the “‘Businessmen’s 
Blue Book of Better Heating”’, it’s full 
of useful information on the proper 
installation of unit heaters. 













Janitrol Heating 
& Air Conditioning Division 










Surface Combustion Corporation 
Columbus 16, Ohio Vibration Isolator... 
In Canada: Alvar Simpson Ltd. 
Toronto 13 







..designed to carry over 17,000 lb 
Korfund Co., Inc., 48-01-F 32nd 


» « " 
ALSO MAKERS OF Surface woustriat FURNACES ano Kathahar HUMIDITY CONDITIONING Pl., Long Island City 1, N.Y. Hous- 
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Dry air saves brewery $10,000/yyr. 


Before: A familiar view of fermentation tanks without Katha- After: Kathabar humidity conditioning eliminates conden- 
bar humidity conditioning sation, adds maintenance savings to its other benefits 


One of our best-known breweries recently saved an extra $10,000 a year in 
its fermentation cellars, by using Kathabar units instead of cooling units. 


Previously, condensation damage forced them to repaint their cellars every 
3 years at a cost of as much as $40,000. They figure that their Kathabar sys- 
tem — which dries air below the condensation point — eliminates every other 
painting. 

But that’s only part of the story. Brewery officials expect less routine mainte- 
nance and fewer wash-downs. Corrosion of piping and instruments is elimi- 
nated. Building life will be extended. 

Kathabar humidity conditioning has proved its cost reducing capacity in sev- 
eral of the largest breweries. Put it to work earning for you. 


write for the complete brewery story today 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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Greatly increased “human load” 


easily offset by KQGLSHADE 


—costly air conditioning change is eliminated 


Problem: Investors Syndicate Corpo- 
ration, new tenants on the first floor of 
the WCCO Building in Minneapolis, 
brought heavier traffic than had previ- 
ously occurred in the space. The in- 
creased “human load” pushed the 
building’s air conditioning needs to 37 
tons—more than the existing plant could 
safely supply. It seemed the system 
would have to be enlarged or replaced. 
Solution: Calculations proved that 
KoolShade Sunscreen applied to the 
south windows would cut the require- 
ment to 24.7 tons. This 34% saving of 
12.3 tons would bring the load well 
within the capacity of the existing unit. 
KoolShade was applied. Not only have 
general results proved highly satisfac- 
tory, but workers near the south win- 
dows report marked relief from the 
sun’s heat and glare. 

This installation proves again that when 
unexpected factors render an existing 
cooling unit inadequate, or when you 
are remodeling to accommodate air 
conditioning, or designing a new air 
conditioned structure, it pays to investi- 
gate the savings possible with Kool- 
Shade Sunscreen. 


115-55 


Sunscreen [ul 


Only KoolShade 
Sunscreen offers 


® unsurpassed shading 
efficiency — keeps up to 
87% of the sun‘s rays off 
windows during the hottest 
part of the day—100 sq. feet of KoolShade 
reduces air conditioning approximately 1 ton. 


* 80% clear visibility—admits maximum 
glareless light. 


© harmony with all architecture— 
improves building's appearance. 


* virtually no maintenance —constructed 
of strong preoxidized bronze strips, wired 
and framed together, lasts for years, with- 
stands hard blows. 


Send today 


for this detailed and illustrated 
bulletin. And for expert help in 
cutting costs and sun problems, 
just request a call from a 
KoolShade engineer. No obliga 
tion or charge. 





Distributor franchises still open 
in many communities for those 


who qualify. 











REFLECTAL CORPORATION 


A subsidiary of Borg-Warner Corp. 
310 S. Michigan Ave., Suite 2870, 


Chicago 4, Ill. 


“| B.. 

ALFOL 
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ALFOL INSULATION 


Heating 


INGERSOLL ROOF DECK 


EQUIPMENT DEVELOPMENTS 


Continued 





ing is specially annealed, malleable 
iron casting for heavy duty service, 
says company. With external, in- 


ternal adjustments for leveling bolt. 











Thermostat... 

...for air conditioning applications 
features “cooling anticipation” 
White-Rodgers Electric Co., 1209 
Cass Ave.. St. Louis 6. Small resistor 
placed in parallel with cycling con- 
tacts makes possible to maintain 
closer room temperatures, says com- 
pany. Units also available with 


manual selector switch. 


Oil Burners... 

..designed for high combustion 
service Quiet Automatic surne! 
Corp., 33 Bloomfield Ave., Newark 4. 
Developed by Shell Oil Co., licensed 
to Quiet Automatic for manufacture. 
Type KA-SH has 34 to 2 gph capac- 
ity; KA-1-SH has 6 gph capacity. 
With newly 


head, delayed action oil valves. 


designed combustion 


Direct Fired Heaters... 
..with stainless steel construction 
Arthur A.* Olson & Co., Canfield. 


Ohio. Gas or oil or gas-oil fired. 
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No. 5 Rapid Vent, Float and 
thermostatic construction. De- 
signed for use aot the end of 
steam mains, tops of risers and 
other similar locatioris on vapor 
and one pipe vacuum systems 
where the maximum venting re- 
quirement does not exceed one 
cubic foot per minute at 5 psi. 


No. 6 Quick Vent. Thermo- 
static only. Designed for installa- 
tion at high points in the piping 
where there is not sufficient room 
for the No. 5 Vent or where a 
float is not needed. Same vent- 
ing capacity as No. 5 





No. 50 Air Vent. Float only. 
Designed to remove air and 
gases automatically from hot or 
cold water tanks, coils or piping, 
liquid pump systems or similar 
applications where it is neces- 
sary to vent air rapidly. Maxi- 
mum working pressure, 125 psi. 





No. 55 Air Vent. Float and 
thermostatic construction. Is 
capable of expelling large vol- 
umes of air without passage of 
water or steam and is designed 
for use on steam pressure vessels 
or systems. Maximum working 
pressure, 125 psi. 





No. 7 Air Eliminator. Float 
and thermostatic construction. 
Expecially suitable for installa- 
tion at the ends of steam mains, 
return piping and tops of risers 
where it is necessary to expel a 
large volume of air from the sys- 
tem. Suitable for working pres- 
sures up to 15 psi. 
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A well placed ait vent 
can work @ 
eating miracle! 


Marsh 


In a Wilmette Illinois Building, an out- 
wardly well-engineered vacuum system 
had been a headache for years. Then, 
last winter, along came a heating man 
who quickly sized up the situation and 
said with real conviction: “Put a 
Marsh No. 5 Vent right there!”’ 


That did it! One inexpensive vent 
cleaned up a spotty, erratic condition, 
that a number of expensive alterations 
had failed to touch. 


Unusual? Not in the least: over the 
years we have seen a lot of wonders 
worked by installing the right kind of 
Marsh air vent in the right spot. A 


number of these dependable vents are illus- 


trated 


here . . . products that express an un- 


rivaled accumulation of knowledge in dealing 
with air venting problems. 


Marsh air vents are fully covered by the 
Marsh Heating Specialty Catalog along with 
Marsh Traps and Valves. Your local Marsh 
man will be glad to work with you in applying 
Marsh Vents effectively. 


MARSH HEATING EQUIPMENT CO. 


Instrument & Valve 


Sales Affilate of Jas. P. Marsh Corporation 
Dept. T, Skokie, Ill. 


Co. (Canada) Ltd., 8407 103rd Street, Edmontor 


MARSH 


Cally Heilieg Specialtie since 1865 





Alberta, Canada 


Eo 8 OF ED 





ant ttle. 
OISTRIBUTORS 


FOR PROMPT DELIVERY! 


Practically every point in the U.S.A. is within short distance 
of a Deming Distributor. This nationwide network of distribu- 
tion works to your advantage when prompt delivery is essential 


to your scheduled operations. 


DEMING “MOTOR-MOUNT” PUMPS 


FIG. 3350 


Self-Priming ““Motor-Mount” Centrifugal 
Pumps. Especially adapted for air condi- 
tioning service. Also efficient for swim- 
ming pools, lawn sprinkling and general 
industrial pumping services. The line 
covers the range from ‘2 through 5 H.P. 
for capacities through 127 G. P. M. at 
heads from 10 to 110 ft. 


FIGS. 4350-4355 


These ““Motor-Mount” Centrifugal Pumps 
are designed for air conditioning and 
other applications requiring compact, de- 
pendable pumping units at minimum cost. 


Available in sizes from 42 through 5 H.P. 
Capacities range from 10 through 200 
G. P.M. against heads from 10 to 100 ft. 
All Deming “Motor-Mount” Centrifugal 
Pumps are designed to permit having the 
discharge nozzle in horizontal, vertical 
or angular position. 


Send for Free Bulletins 
General specifications, performance tables and 
related data on Deming “Motor-Mount” Centrifugal 
Pumps are included in Bulletin No. 3350 and 
Bulletin 4355A. Your request for free copies will 
be answered promptly. 


EQUIPMENT DEVELOPMENTS 
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THE DEMING COMPANY 
560 Broadway « Salem, Ohio 








With capacities 300,000 to 2 mil- 
lion Btu output. Combustion cham- 
ber has floating design to cut down 
expansion, contraction stresses. Con- 


trol circuit is 110 volts. 





Control System... 
..designed for safe light-off and 
operation of multiple burner boilers 
—Electronics Corp. of America, 720 
Beacon St.. Boston 15. Consists of 
prewired, tested control cabinet as- 
sembly, shown, plus controls, timers, 
valves, etc. for complete installation. 
Is said to provide starting, operating 
flame failure protection for one to 
four burners, gas or oil or gas-oil 


fired. 


Liquid Level Indicator... 
.is_ electronic secondary remote 
unit for use with company’s primary 
unit—Yarnall-Waring Co., 107 Mer- 
maid Ave., Philadelphia 18. Primary 
indicator actuated by manometric dif- 
ferential pressure. Secondary indica- 
tor electrically connected to primary 
unit. Can be installed up to 5000 


ft from primary, says company. 
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. and round pegs for round holes, too! 
Brunner’s wide range of refrigeration equip- 
ment makes it possible for your customers to 
have the right type and size of units for their 
specific refrigeration requirements. They don’t 
need to settle for something that’s either too 
large or too small for the job. 


You can sell Brunner with full confidence that 
your customers are getting the right unit for the 
right job... the most dependable refrigera- 
tion that money can buy. 


“BRUNNER” MEANS BIGGER 
PROFITS FOR YOU 


The completeness of the Brunner line opens the 
door to bigger profits for you. There are 
Brunner Refrigeration Condensing Units for 
every commercial and industrial application... 


big or small. 


They're noted for dependability . . . durability 
. . . easy installation and maintenance . . . and 
they cost less to operate than many other units 
of similar capacities. 


See your Brunner Representative, or write to: 


BRUNNER MANUFACTURING COMPANY 
Dept. L-755, Utica, N.Y. 
The Brunner Co., Gainesville, Ga. 
In Canada: 
Brunner Corp. (Canada) Limited, Toronto, Ontario 
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BRUNNER 


SINCE 1906 


BRUNNER EXTRAS 


BRUNNER CONDENSING UNITS 
... range from ‘4 H.P. to 75 H.P. 
for high, medium, low and ex 
tremely low temperature work. 
They’re easy to install... easy 
to service on the job! 


Compressor Experience 
Product Research 
Design Engineering 
Wide Product Range 
Proven Quality 
Complete Dependability 
Easy Servicing 
Warranted Performance 
Nearby Distributor Service 
Profit Opportunity 
Advertising Support 
Sales Promotion Help 
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this Keckley air and gas pressure regulator 





oe 


it 140° in the shade 





. . « Regardless of ambient temperature, 


is guaranteed to give: 


POSITIVE DEAD END SHUT-OFF 


All Keckley pressure regulators used in air and gas sys- 
tems can be fitted with Teflon seats and discs, thus assuring 
positive shut-off no matter the outside temperature. The re- 
siliency of Teflon is not affected by ambient temperature 
changes, thus guaranteeing dead end service. These pressure 
regulators are naturals for air and gas service to 600 lbs. un- 
der all temperature conditions when all moisture has been re- 


moved from the air or gas. 


When handling high temperature or high pressure steam 
(to 300 lbs.), the regulators can be fitted with a monel piston 
and liner and a Stellited stainless steel seat and disc. For nor- 
mal installations stainless steel main valve and seats are stand- 
ard and are used on steam. gas or air. 

Size through 6”, 


range 1,” bronze or semi-steel body ; 


screwed or flanged connections. 
by, No matter what requirements you have, a 
a Keckley pressure regulator can be engineered 
to fit them. See your local Keckley Representa- 
for details. Ask for the free 56 
contains complete infor- 


all Keckley Steam and Liquid 


tive or write 
page Catalog 55-F 
mation about 


Controls. 





oP eee eee eee eee 


LEY COMPANY 


400 W. MADISON ST. 
CHICAGO 6, ILLINOIS 


ors @ Float Valves 





3 Valves 
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Deaerating Heater... 

... for small plants where space econ- 
Graver Water Con- 
ditioning Co., 216 W. 14th St., New 


York 11. Designed to remove non- 


omy necessary 


condensable gases to cut down corro- 
sion. Is two stage, spray type heater 
with internal vent condenser of stain- 


less steel. 





Centrifugal Pumps... 
..engineered for quiet performance 


Graymills Corp., 3705 N. Lincoln 


Ave., Chicago 13. In two series. 
“Thirty.” shown, and “Thirty 
J.LC.."” with foot mounted motors. 


Feature provides 24 electrical outlet 


positions without disassembling 


pump. 





Hammer Eliminator... 
...for small commercial piping 
Techniflex Corp., Port Jervis, N. Y. 
With ly, IPT con- 


nections. Design takes advantage of 


and 34 in. male 


resilienc \ of seamless convoluted 
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MECHANICAL CONTRACTOR 


Robert E. Anderson, Washington, D.C. 


ENGINEER 


Guy B. Panero, Washington, D.C 


- 


to 
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MARLO air conditions Washington's 
FIRST A-bomb resistant building 


The new Armed Forces Institute of Pathology 
at Walter Reed Army Medical Center is the 
first building in the Washington, D. C., area 
expressly designed and built to withstand an 
atom-bomb explosion. The 21-inch thick walls 
of this huge block-type structure can resist 
pressures up to 27.2 pounds per square inch. 
Specially designed “‘blast’’ doors four and one- 
half inches thick guard all entrances. Inside, 
extraordinary precautions are taken against 
accidents from hazardous materials used in a 
medical experiments. 


Heating Coil 





This unique building is air conditioned with 

Marlo equipment, including eight Spray Type 
Dehumidifiers with Cooling Coils, four ceiling- ai 
type Air Handling Units, 45 floor-type Remote 

Air Handling Units, and 78 Heating Coils. 


Whatever your air conditioning problem, you’ll 

find the answer in the quality line of Marlo Noises 
equipment. Write to Marlo today for complete os 
information. 


Manufacturers of COOLING TOWERS e« EVAPORATIVE CON- 
DENSERS e INDUSTRIAL COOLERS e« AIR CONDITIONING 
UNITS e¢ MULTI-ZONE UNITS e BLAST HEATING & COOLING COILS 


_ cot COMPANY Saint Louis 10, Missouri 
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5204 Chakemco St., South Gate, Calif. 


Designed to fit any existing plan rack, 


EQUIPMENT DEVELOPMENTS 


Continued 





file. Holds without punching holes in 
prints by tightening wing nuts in 


holder. 


metal hose combined with compress- 
ability of air pocket. Bronze braid 
covering has burst pressure of 900 





psi minimum. 


Pitot Tubes... 

..Stainless steel constructed with 
inch marks on both sides for easy 
reading—F. W. Dwyer Mfg. Co., 
P. O. Box 373, Michigan City, Ind. 
In 12 to 60 in. lengths. Designed for 
air velocity, static pressure measure- 
ment. With direct reading chart for 
air velocities, direct reading curves 


for temperatures to 800 F. 


Manual Reset Valves... 


..for use with company’s flame 





Phosphate Plates... 

..for controlling scale, corrosion in failure safeguard systems for gas, 
recirculating cooling water systems 
Calgon, Inc., 323 Fourth Ave., Pitts- 


burgh 22. Is slowly soluble granulated 


oil liens Electronics Corp. ol 
America, 720 Beacon St., Boston 15. 


Prevents reopening after failure un- 





phosphate placed in plastic mesh less holding coil is energized. In sizes 


. . ° . . . 
feeding bag hung in water spray in- Holding Device... 1 to 4 in. for manufactured, natural, 
side cooling tower or evaporative con- ...for building, engineering plans mixed, LP gas; 1 to 114 in. for pre 
denser. Plan Hold Div. of Air Comfort Co., heated No. 5 and No. 6 oil. 





WEATHERPROOF 

INSULATED 

TEST ASSEMBLED 

MATCH MARKED 

EASILY ERECTED 

COMPLETE 
ACCESSIBILITY 








TYPICAL PENTHOUSE APPLICATION OF A & R_ INSU- 
LATED AND WEATHERPROOFED PANELS. READILY MODERN DESIGN 


ADAPTABLE TO YOUR PRESENT AND FUTURE REQUIRE- 
MENTS. 


(WRITE FOR CATALOG SECTION 50) 


AIR & REFRIGERATION CORPORATION 7 Ye » 


439 MADISON AVE. NEW YORK 22, N.Y. ATLANTA, GA. ( 
SALES ” REPRESENTATIVE IN PRINCIPAL CITIES 
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Another new development using 


B. F. Goodrich Chemical = ==-:-: 


WAV 9 Win te 


HAT do you do when win- 

dows are attacked from two 
sides? By corrosive fumes and hot air 
inside, and outside by the weather. 
A chemical plant in Texas had 
the problem and found the answer. 
In went new translucent panels made 
from Geon rigid vinyl—out went 
the old windows and a costly main- 
tenance problem! 


Installing the green-tinted corru- 
gated panels was easy—they were 
simply nailed in place. Because they 
are made from Geon, they resist 
sunlight, cold, rain, acids, alkalis, 


B. F. Goodrich Chemical Company does not make these panels. We supply only the raw materials 


Rigid vinyl windows beat double trouble 


oil and grease. They are decorative 
as well as functional. 

Products made from Geon rigid 
vinyl include corrosion-proof pipe, 
fume ducts, tanks, trays, materials 
that can be machined, planed, sawed, 
drilled, and cemented. You'll find 
other Geon polyvinyl materials in 
flexible, colorful upholstery, in high- 
dielectric insulation, in wear-resistant 
flooring, in hundreds of other suc- 
cessful products. 

Geon’s remarkable physical and 
chemical properties may give your 
products a decisive competitive edge. 


For technical information, please 
write Dept. BN-3, B. F. 
Chemical Company, Rose Building, 


Goodrich 


Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitch- 


ener, Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers « HARMON colors 
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R-P.C BRONZE 


'\ HAI, WALWES-125, 150, 
products 200 AND 300 LB. 
PRESSURE CLASSES 





’ GATES 


Fig. 86 illustrated, 
rated for 125 lbs., 
steam, 200 owaG, 
has stationary 
stem, solid wedge, 
screwed ends. Other 
125 lb. models with 
screwed bonnet, 
rising stem, solid 
or split wedge. 


GLOBES 
& ANGLES 


Fig. 1A Globe il- 
lustrated, rated 
150 lbs. steam, 300 
owG, hasrenewable 
asbestos disc, union 
bonnet. Also fur- 
nished as Angle. 
Sizes %” to 3”. 





Fig. 198 illustrated, 
rated for 125 lbs. 
steam, 200 owc. 
Other swing check 
valves in 150, 200, 
300 lb. classes. 


‘Reliable Protection 


& Control’’ 


WALL CHART 
“HOW TO SELECT VALVES” 
Write for your copy 


co R-PaC Valve Division 
AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 
Bridgeport, Conn. 


Better 





Values 





EQUIPMENT DEVELOPMENTS 
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Thermostat... 

..-for control of heating, air con- 
ditioning equipment 
Div., Robertshaw-Fulton Controls 
Co., Box 400, Knoxville. Has dif- 


ferential of plus or minus 14 F deg, 


Fulton Sylphon 


says company. Has high switch rating 
of 20 amp noninductive at 250 volts, 
3, hp motor load at 115 volts a-c, 


114 hp motor load at 230 volts a-c. 


- 





Enclosure... 
...for finned pipe radiation 
Products, 71 Lehigh St., 
“Tuf-Top” 


schools, auditoriums, buildings where 


Stedco 
Wilkes- 
Barre, Pa. designed for 
rough use or abuse expected. For 
single, double, triple tier radiation, 
to accommodate 114 and 2 in. pipe 


size finned pipe radiation. 





Pipe Threading Chuck... 
...With special rocking wedge jaws 


which tighten as torque applied 
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When your 
clients 
need 
Air 
Conditioning — 


pe 


— 


as “ae 


The Bettmann Archive 


can give 


= g = a aes 


Sr net 5 > _ - = 





i 


= oe Sa 


Here's air conditioning “custom-tailored” to an 1890 business office. Today Airtemp 
specialized assistance to solve your clients’ air conditioning needs 





AIRTEMP is “on call” to serve you! 


AIRTEMP SOLVES 
SPECIALIZED 
PROBLEMS 
Magnolia Building, Dal- 
las, Texas. Air condi- 
tioned in 1938. Archi- 


tects and Engineers: 
Lang & Weichel. 


BEAR MARKETs 


Famers) 





Big Bear Supermarket, Detroit, Michigan. Engi- 
neers: Jentzen-Miller Co. Air conditioned in 1953, 
(All 26 Big Bear Supermarkets in Detroit area 
are air conditioned by Chrysler Airtemp!) 


National Office Supply Company; 
Waukegan, Illinois. Air conditioned in 1954. 
Contractor: Stiles Brothers, Incorporated. 


DIVISION OF CHRYSLER 


You get these extra helps in 
planning your commercial and 


industrial air conditioning 


The System to Meet Your Need 

Airtemp has a complete range of modern air condi- 
tioning equipment. Both conventional and specially- 
engineered types are precision-built, available for a 
room or a building. 


Individual Engineering Guidance 

We offer special engineering assistance. This service 
is available through Airtemp Construction Corpora- 
tion, subsidiary of Chrysler Corporation— pioneer in 
commercial and industrial air conditioning. 


Chrysler Leadership 
You can specify with confidence. Your clients trust 
Chrysler’s high engineering standards. 


Continuing Local Service 
Airtemp’s nationwide network of personnel and facil- 
ities will serve your clients’ needs through the years. 


Low Cost Due to Peak Efficiency 

Both installation and operating costs are low, result- 
ing from Airtemp’s high standards of efficiency and 
economy. 

For Full Details on complete air conditioning 


service for your clients, write to: Airtemp Division, 
Chrysler Corporation, Dept. HPAC-7-55, Dayton 1, Ohia 


AIR CONDITIONING AND HEATING FOR HOMES, BUSINESS, INDUSTRY 
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gives you the answers \ 
to your Valve questions... \ 

















Seats and Discs, . 


pee) 
Tt 
s - rer 
one 
to wa 








with the 
New 


KENNEDY 


VALVE Check Charts... 
show you at a glance Hoc, When, Where 


to use the correct valve to fit the job! 



































Now you can tell at a glance the cor- Designed for fast, easy reference, con- 
rect KENNEDY Valve to use on a speci- tains the answers to most of your valve 
fic job . . . and why! These new valve questions. Large enough (16%2” wide x 
Check-Charts show you the important 25” deep) for easy reading and hangs 
features of the various types of KEN- right on your wall in your office or shop. 


NEDY Valves and explain their proper Here are long-needed valve Check- 


installation and use. Show you which Charts that give you quick, correct in- 


valves go where . . . list specific Figure formation end show you how end why 
Numbers for accurate selection 


certain valves are built for specific jobs. 
describe why that valve should be used 


Get your Kennedy Valve Check-Charts 
. and even suggest additional uses 


for Kennedy Valves. 


One chart describes Kennedy Bronze 
Valves and its companion chart lists 
uses and conditions for lron-Body Valves. 





THE 
KENNEDY vaive mec. co. o 
1021 E. WATER ST. ELMIRA, NEW YORK 





* VALVES « PIPE FITTINGS « FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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EQUIPMENT DEVELOPMENTS 


Continued 





Toledo Pipe Threading Machine Co., 
1445 Summit St., Toledo 4. Jaws 
close quickly, smoothly with spin of 
hand wheel, says company. Diagonal 
serrations on jaws designed to elimi- 
nate end thrust slippage, permit 
clockwise or counter clockwise rota 
tion. Clamps red or bolt stock 1 


in. up, pipe or conduit 14 to 2 in. 





Insulating Union... 

... for gas service—Grabler Mfg. Co.., 
6565 Broadway, Cleveland 5. De- 
signed to reduce electrolytic corro- 
sion. Insulates one supply line pipe 
from another. Rated at dielectric 
streneth of 250 volts. For 300 psi 
with cold water, 150 psi with steam. 
Dielectric sleeve and rubber gasket 
separates “swivel” of union from 
body and nut to prevent electric con- 


tact. 





Explosionproof Pump... 

.. designed for corrosive, hazardous 
materials—Eco Engineering Co., 12 
New York Ave., Newark 1. Driven 
by manually adjustable air motor 
with 40 to 100 psig compressed air 
pressure range. Available with re- 
versible air motors. Pump is positive 
displacement type with chemically 
inert mechanical seal. Handles non- 
abrasive fluids to 10 gpm. 
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Lentinele of comfort... 
and comforts cost 4 


FITZGIBBONS STEEL BOILERS give big building heating 
systems that extra insurance factor that means dependable heat and 
comfort at all times. Functioning as the heart of the system, these care- 
fully engineered and ruggedly built boilers respond quickly and operate 
with superior fuel-saving efficiency. From any standpoint — ease of instal- 
lation, fuel saving, convenient servicing—you just can’t beat a Fitzgibbons. 
Make sure it figures in your next job. 

ARCHITECTS, ENGINEERS — The wide experience of local Fitzgibbons 
engineering representatives is always available for boiler sizing and other 
heating suggestions. Representatives are located in principal cities. For 
information on the nearest one, write Fitzgibbons Boiler Company, Inc., 
101 Park Avenue, New York 17, N. Y. 


The Fitzgibbons Boiler 
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EQUIPMENT DEVELOPMENTS 
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PREVENTS 
DISPLACEMENT OF PLUG BY FORCE. 


Gas Valve... 
..designed with combined safety 
features of fixed adjustment lock nut 
types, spring loaded plug types 

Gas Valve Div., Deutsch Co., 7000 
Blvd., Los Angeles. Has 


spring takeup for wear, displacement 


Avalon 


Pumps, Inc., 60 Capital Ave., N.E.. 
Battle Creek, Mich. “Redi-Return” 
has floatless electrode controls with 
corrosion resistant stainless steel rods, 
tips to operate pump through water 
With 


balanced 


contact. “lifetime-lubricated” 


motor, bronze impeller, 
mechanical seals. In sizes to handle 
from less than 5000 sq ft EDR at 20 
lb discharge pressure, to 18.000 sq 


ft at 20 lb, 9000 sq ft at 30 Ib, ete. 


tures: internal parts removable 
through bonnet; parts for three body 


types interchangeable; Teflon seal re- 


quires no lubrication, adjustment; 
self draining design eliminates need 
for frequent cleaning. In sizes 14 to 


6 in. 


Cooling Units... 


of lubricant. Spring contained within ...with 8, 10, 15 ton capacities 
Janitrol Heating & Air Conditioning 
Div., Surface 


Toledo. Self contained in console type 


Valve... 


head of plug. ..With features of special valves 


used on dangerous applications Combustion Corp.. 
Hammel Dahl Co., 175 Post Rd.. 
offset 


angle, in-line body styles. Cited fea- 


Condensation Units... 
...for school, office, apartment heat- 


Marsh 


Providence 5. In (shown), cabinets. To operate, only condenser 


ing systems—American water, drain and electrical connec- 


CUTS INSTALLATION 
TIME OVER \%! 


EASY TO INSTALL 
Anyone Can Do It! 
COMPLETE—NO 
WOOD MOLDINGS TO 
ADD! 


NEW! THIN CORE GRILLE FOR 
DOORS — PARTITIONS 4" to 34” THICK! 


ee te 


ACTUAL 
SIZE 
Cross Section 


First Grille ever designed specifically for thin doors and partitions. Anyone can 
install it in just a few minutes time. No close tolerances required . . . almost a 
half-inch extra on sides for positioning. Telescoping auxiliary frame fastens to 
grille with posts and screws. Clamps tight. No holes to position. Practically no 
danger of ruining door. No wood moldings. All steel. Rattle-proof. No vision, 
with 80% free area. Available with or without frame, all sizes. Gray or tan 
prime coated, or Hammertone finish in gray or bronze. 


A-) MANUFACTURING CO. 


Dept. H-7 - 2119 Washington St. - Kansas City, Mo. 


WRITE FOR OUR COMPLETE 
FREE CATALOG 


Listing Over 1000 Types and Sizes of 
Grilles for Every Requirement 
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— NEWS/ 


NOW YOU CAN CROSS 
UNSIGHTLY PENTHOUSE TYPE 
ROOF VENTILATORS OFF YOUR LIST! 


WITH THESE 


MODERN MODELS 





This streamlined, low silhouette model is Also designed for today's low parapet 


precision-built for smooth, quiet, efficient 
operation. Plus these outstanding features 

. wide capacity ranges; all-aluminum 
construction; heavy duty, ball-bearing, pro- 
tected motors; all models with backwardly 
inclined, non-overloading centrifugal fan 
wheels. 





buildings, with all-aluminum spun housings 
to eliminate corrosion and maintenance 
problems. Features include . . . centrifugal 
fan wheels statically and dynamically bal- 
anced; keavy duty precision pillow block 
and drive; specially designed vibration iso- 
lators. In fan wheel sizes from 24" to 48", 


At Carnes, a specially designed building houses complete facilities 
for expert engineering and thorough testing under actual operating 
conditions ... your assurance of the finest quality in every product 


that bears the Carnes name. 


WRITE FOR 


FREE BOOK 


A complete story on 


CARNES CORP. 


VERONA, WISCONSIN 


Carnes facilities, prod- 
ucts and performance 
data. It’s yours for 
the asking. 
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EQUIPMENT DEVELOPMENTS | gpm 


FURNAS ELECTRIC § Continued MTT ad 
CONTROLS with 


do the best job for simplicity 
AIR CONDITIONING 




























and 





economy 


tions required, says company. Twin AT LOWEST 
refrigeration circuits are feature of COST... this 
; Meriam Manom- 
‘ eter offers high 
operation. et accuracy. The 
Meriam B-1103 is 
the easy-to-use, 
always dependable 
form of pressure or 
flow instrumenta- 
tion. Pressures to 
small ftactions of 
an ounce are read 
directly, accurately 
. without cali- 
bration or instru- 
ment adjustment 
. with complete 
enduring manom- 
eter reliability. 


10 and 15 ton models for two stage 


mone 


UPI I ETP rrerecrerrererereitrrii tie 





TET eTTOCEPO ET eee 


Objectionable voltage drops elimi- 
nated by using a Furnas Electric Incre- 
ment Starter for Part Winding motor 
applications. Compare—no expensive 
auto transformers, no resistors, small 
size. Increment starting incorporates the 
advantages of other types of step start- 
ing at the lowest cost in the smallest 
space. Pick the size you need, In- 


bebe becedadatid 





= 
= 
- 


between sizes—a 10, 20%, 30, 40* and 
60 hp. size 220 volts. Ball Valve... 
*Major savings with in-between sizes ...carries four “O” rings as seals *% Rugged cast alloy 


construction 


Carpenter Valves Corp., 6723 Deni- 


if Lal 


unter 


son Ave., Cleveland 2. Rings seal 
*& Convenient 


SPECIAL STARTERS AND CONTACTORS stem, stuffing box, bonnet, under seat. | manometer cleanout 


Optional packings available for dif- 


Designed tor low ferent services. ee a ee 
cost control of her- increased readability 
metic motors. Two 
sizes—20 and 30 
amps ®@ Dual voltage % Designed for easy 
starter coils @ Inter- 
changeable parts ® panel mounting 
Super Quick Trip 
Thermal Overload 
units, 


Write for Bulletin C-12. 
Meaam Manometer [nsirumentation 
fat presuces, vacuums, 


flows, lguid level. 





Write for Bulletin 25410 for com- 
plete air conditioning control informa- 
tion. Furnas Electric Company, 1041 
McKee Strect, Batavia, Illinois. 








FURNAS ELECTRIC 
COMPANY Check Valve... 


...for service to 10,000 psi—James- 
BATAVIA WLIors Pond-Clark, 2181 E. Foothill Blvd, | PURURM DS Datel Uy oY 
Sues Rapeasentetives is ail Principat Cities Pasadena 8, Calif. Floating poppet 1O0ES Madison fee. « Cleveland 2, Ghie 
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A PATENTED PRODUCT OF DODGE 


Slip it on the shaft, line it up and tighten while 
sighting! Mount sheaves, sprockets, couplings, 
conveyor pulleys quicker—and more easily — 
with Taper-Lock bushings. A few twists of a hex 
wrench and Taper-Lock grips the shaft with the 
firmness of a shrunk-on fit. It comes off as easily, 
without shock to bearings or machinery. Bushing 
seats evenly along entire length of the hub— 
wheels run true! 

Standardize on Taper-Lock. You save time and 
money and keep production rolling with these 
interchangeable bushings. See your Dodge Dis- 
tributor, or write us for the full Taper-Lock story. 


CALL THE TRANSMISSIONEER, your local Dodge Dis- ~ 
tributor. Factory trained by Dodge, he can give you 7 
valuable assistance on new, cost-saving methods. Look 

for his name under “Power Transmission Machinery” 

in your classified telephone directory, or write us. 


DODGE MANUFACTURING CORPORATION, 
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THERE'S ONLY ONE TAPER-LOCK, 
THE BUSHING THAT MOUNTS FLUSH! 


Standardize, economize with Taper-Lock, the 
bushing that is interchangeable in Dodge sheaves, 
sprockets, couplings and conveyor pulleys. More 
than 2,000,000 in use! 


DODGE 


of Mishawaka, Ind. 


1600 UNION STREET, MISHAWAKA, INDIANA 
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EQUIPMENT DEVELOPMENTS 
EAGAN Boiler Feed Pump Assemblies | Continued 


A designed to be not affected by foreign 
re particles in fluid. Requires no “wire 


™ drawing” across seat. Engineered for 
PRE-Packaged to prevent POST-Delivery Troubles | i), veescu. hyaraul | 


pressure hydraulic, pneumatic 





applications. 
They combine the function of 
boiler feeding 
and 
fresh water make up 


EAGAN Boiler Feed Pump Assemblies are designed to provide a dual service - 

boiler feeding and fresh water make up. They handle capacities up to 100,000 
sq. ft. at 200 psi. . . are made in single and duplex models. On this pump, the 
receiver is located in a raised position. The advantage? To prevent flashing when 
traps leak. 

Check on all the features and advantages of EAGAN Pre-Packaged Boiler Feed Unit Cooler... 
gegen pumps that perform right. . . right from the start. Ask about EAGAN featuring easy installation—Ten- 


ney Engineering, Inc., 1090 Spring- 


WALTER H. EAGAN CO., INC. field Rd., Union, N.J. One man hangs 


template mount, slides unit into place 


Mfrs. of condensate, vacuum, turbine, boiler feed, centrifugal, and proportioning pumps and on rail hangers. connects refrigerant 
fuel oil pump and heater sets. , - 
and power and drain lines, says com- 
Pump Specialists Since 1920 Models range 4000 to 40.000 


any. 
2337 Wallace Street, Philadelphia 30, Pa. : 








Btu capacity. 





Every Valve 
Easily Accessible 


with ax ba 


i —A djustable— 
pe SPROCKET RIM 
x we ©" with CAain Guide 


, . FY 





“ 
% 


Pipe, Conduit Gage... 


NEWLY REDESIGNED for ...Ooffered for free distribution 
greater strength—easier, Dayton Rogers Mfg. Co.. 2824 13th 


quicker, more solid assembly. Ave., S., Minneapolis 7. Will cali 
P " brate standard iron pipe 1g to 114 
r Simplifies pipe layouts in. Has scale in sixteenths for all 
° Fits any size valve wheel kinds 


Bs , makes of tubing. 
© Prevents accidents 


Your supplier carries complete 
stocks. Call him — or write for Thermostatic Expansion... 
details and prices. -valves for industrial, commercial 
refrigeration, air conditioning equip- 
- ment—General Controls Co., 801 
AStolejejiam STEAM SPECIALTY CO. Allen Ave., Glendale 1, Calif. Fea 
ture high sensitivity and flange type 


8 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U. S. A. tongue and groove connectors. In 
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TYPE F—Shown here, 
is a deluxe floor convec- 
tor with curved outlet 
grill and visible damper. 


| 


The latest in convector styling— 
designed for every application 





NY public, commercial and institutional buildings — 
old or new —can be equipped with beautifully styled, 
efficient, quality-built Modine Convectors. There’s a model 
to meet every requirement — 30 types, 8000 sizes. 

And each model . . . regardless of its price bracket... 
is craftsman-built in every detail . . . the reason why Modine 
has been a leader in convector design and fabrication for 
more than a quarter of a century. 

Before you specify or buy convectors, be sure you have 
the Modine story. See the Modine representative listed in 
your classified phone book or write for Catalog 255— 


Modine Mfg. Co., 1509 DeKoven Ave., Racine, Wis. 
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EQUIPMENT DEVELOPMENTS 


HERE'S PROOF! 


' August, 1940—Shafconaire Model No. 
200, 150,000 BTU output, installed in this 
Shell Station, corner of Maple and Hunter 
Blvd., Birmingham, Mich. It gave out- 
standing service, minimum downtime— 
until station was finally remodeled. 







































3Q. 14, 5% in. inlet tube sizes; 5%, 
7g, 11 in. outlet tube sizes. Ca- 


pacity range to 10.5 tons. 





October, 1954— 

Same location . .. new 
larger station ... and 
again, they specified 
and installed a... 


Equipment Briefs .. . 


FLOW DIAGRAMS designed to 
increase operating convenience of 
water treatment equipment (raver 
Water Conditioning Co., 216 W. 14th 
St.. New York 11. Made of spec ially 
laminated plastic. Are made to order 
to individual needs. 

Yes, 14 years of continuous, trouble-free service is the record 

SHAFCONAIRE rolled up in this installation. Small wonder that 

SHAFCONAIRE ... the original OverHead Heater... is ordered 
.. and re-ordered ... and re-ordered! 


VACUUM CLEANER for boilers. 
furnaces—Pullman Vacuum Cleanet 
Corp., 33 Allerton St. Boston 19. 


Large and small companies in virtually every industry have come Has new secondary filter designed 
to depend on SHAFCONAIRE. Available in 100,000 to 405,000 not to clog. Complete abtacheneuts . 
BTU output, this rugged overhead furnace utilizes either oil or eualiehln with kis. 


gas... and there's a size for every installation need. 


Write today for free brochure on how OverHead SEPARATE MOTOR DRIVE new 
hs Heaters can help you solve your heating problems! variation of company’s “Speed-Trol” 
variable speed transmission Ster- 





Up in the Air 
and out of 







ling Electric Motors, Inc., 5401 Tele- 








the Way! OuerHend Hecitona, ue. graph Rd., Los Angeles 22. Coupled 
ONAIRE with any foot mounted motor by 
SHAFCO mein 1612 BOOK BUILDING « DETROIT 26, MICH.» WOODWARD 2-4647 flexible coupling, mounting shelf. 
———— oe ] tes a : ; 
| a | FOG NOZZLES for _ protection, 
1612 BOOK BUILDING, DETROIT 26, MICHIGAN eg ag ee have oe hy, rad 
| ale, ne.. preenfield, ass. Have two 
Yes, gentlemen, send me your free brochure on how j| spiral turns, producing inner, outer 
| OverHead Heaters can solve my heating problems. 1} cone. With 14 in. male pipe threads. 
| Name ssvues Title eae 
Terre Te 1 
| 1) , ai 
ES LN Oe ER Ty ee pieepeiutes NYLON JACKET designed to 
| . eliminate streaking from _ ceiling . 
| PPO bases Ga vedscua tewss Secdess's See ee wae healt panes cable installation—Modernheat Cable 
| }| Corp., Box 576, Kingsport, Tenn. 
Seth eebbeesieensece ss the ne 00? 2 > 93 ee ee Oe 1 Cable is said to have increased 
RA 0 TERR. SS ea Lae ere H strength, durability. 
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On duct-insulation jobs — 


Low installation cost of Microlite and 


L-O-F Super-:Fine can clinch the contract 


Speed and ease of application can mean the 
difference in cost it takes to clinch a big insula- 
tion contract. That’s why many contractors use 
L-O-F Glass Fibers’ Super-Fine and Microlite 
to cut application costs without sacrificing 
insulating efficiency. 


You’ll find it simple to apply—These soft-textured 
blankets are pleasant to handle, quick to apply. 
Require no special tools or skills. Lightweight, 
resilient L-O-F Super:Fine and Microlite fill hard- 
to-reach places and are easy to manage on tall 
ladders or scaffolds. An unskilled worker can apply 
an average of 500 square feet of insulation a day. 


The high insulating efficiency of Microlite and 
L-O:F Super:Fine results from the countless dead 


Time- and cost-saving steps 


air cells formed by millions of fine glass fibers, 
which effectively reduce heat loss or gain. 


Save on storage space, too—-L*O-F Super’Fine and 
Microlite come in tightly compressed rolls that 
take up less space and spring back to full thickness 
when unrolled. Available in blanket form up to 
72” wide, 5” thick and from 50’ to 200’ long, de- 
pending on thickness. Also available with various 
facings to meet different insulation and code re- 
quirements. 


Save on duct application costs with Microlite or 
L-O-F Super:Fine duct wrap and duct liner. Look 
in the Yellow Pages of the telephone directory for 
the name of our nearest distributor, or write: 
L-O-F Glass Fibers Company, Dept. 39-75, 1810 
Madison Avenue, Toledo 1, Ohio. 


in a typical duct application 


Super’Fine and Microlite cut easily with an ordinary knife. No Lightweight, strong blankets of 
precision measuring or fitting required. In this case, adhesive is Microlite or Super’ Fine handle easily 


brushed on the insulation. 


MICROLITE 


GLASS) FIBERS 


SUPER-FINE 


L-O-F GLASS FIBERS COMPANY 
TOLEDO 1, OHIO 


Makers of glass fibers by the exclusive “‘Electronic-Extrusion”’ process 
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on scaffolds or ladders. 


3 Super’Fine and Microlite can be fitted quickly 
* around the duct and supporting hangers. Light- 
gauge wire ties complete the job. 
















_ EQUIPMENT DEVELOPMENTS 


Continued 





easy Si a | 
INSPECTION TOOL designed for radiographing steel 
solution to 7 in. thick—Babcock & Wilcox Co., 161 E. 42nd St.. ‘ 


New York 17. Called “Isoscope ’, unit requires only one- 
+ third exposure time of million volt x ray unit, says com 
°o pany. Is radioactive Cobalt 60 loaded into spherical lead 


container encased in steel jacket. 

































EVAPORATIVE AIR COOLERS added to manufac- 
turer's line—Pioneer Furnace Co., 3131 San Fernando 
tough specifications Rd.. Los Angeles. Includes portable blower type models. 
One portable model has 600 cfm output, yet weighs only 


30 Ib, says company. 


r da ntininaneiniaiin ai ! AIR CONDITIONING TIMER for use as integral part 
of unit—Small Appliance Div., General Electric Co.. 
Ashland, Mass. Designed to be fully automatic. With two 
day skip feature that turns unit off for weekend, on for 


return. 


CEMENT LINING for water storage heaters. steel tanks 
Pocono Fabricators, Inc.. Div. of The Patterson-Kelley 
Co., Inc., East Stroudsburg, Pa. Formulated to prevent 


rust, is said not to shrink or crack. 


EXTENSION LUBRICATOR for injecting lubricant as 
packing in pump shaft stuffing boxes—Meter and Valve 
Div., Rockwell Mfg. Co., 400 N. Lexington Ave., Pitts- . 


burgh 8. Previously made to customer request, now stock 


item. 


HOSE CLAMP designed for fast installation, removal 
Aero-Seal Hose Clamps, 700 Liberty Ave.. Union, N. J. 
Is attached by pushing housing to snug fitting position on 
clamp band, tightening worm screw. Clamp has stainless 


steel construction. 





INSULATION KIT designed to protect pipes from 





ree7iInoe i ino j ° S ( lai i 7 ( 
Whatever your requirements — simple or complex freezing, dripping Smith Gates ( TP. Plainville, Conn. 
— Taco can supply you immediately with the right Consists of 25 ft of 3 in. wide glass fiber, two rolls 20 ft 
heat exchanger! TACO know-how will help you of 114 in. wide waterproof tape. Applied by spiraling 
select the heat exchanger you can depend upon to . 


do the job right! blanket around pipe, wrapping with tape. 
Engineered for top performance, minimum main- 
tenance, and built to exacting standards through . . ineD es. , 
quality controlled manufacturing. Call or write for WORM GE ik REDUC ER for long. euppeen d verti- 
complete information. cal output shaft extensions—Philadelphia Gear Works, 
Erie Ave. and G St., Philadelphia 34. Cited applications: 
Condensate Coolers * Converters ¢ Chillers © Circulating Pumps circulators. pumps. washers. other vertical type drives. 
snagging H ide beari yan for rigidity. “Dry well” constru 

5 ? -a4r 2 spe Oo at " e Ss C- 

Radiation Heaters * Tank Heating Units * Water Heaters ee 


tion requires no stuffing box. 





BLOWER WHEELS with corrosion-resistance for air 
conditioners, cooling towers, evaporative condensers 
Morrison Products, Inc.. E. 168th St. and Waterloo Rd.. 
Cleveland 10. In seven diameters 10 to 20 in., nine widths 
6 to 20 in. 


r 
TACO HEATERS, INCORPORATED 







1160 Cranston Street u 
Cranston 9, R. |. 
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WARM AIR HEATED... 





Auburn Masonic Lodge No. 592, Des Moines, lowa, heated with a Campbell 8000 Series Gas Fired Unit. Installed 
in 1954 by Backman Sheet Metal Works, Des Moines. Architect, Ken Haynes, Des Moines. 


LOW COST HEATING 


It's easy, practical, economical to use warm air heating in large multi-room 
buildings when you use Campbell No. 8000 Heaters. The exceptional efficien- 
cy of the units assures outstanding fuel economy. Cost of the heating unit and 
installation are both surprisingly low; especially when the heating system is 
installed in conjunction with summer air conditioning. Give Campbell Warm 
Air Heating Engineers an opportunity to figure on your next large heating job. 


MANUFACTURERS AGENTS 


We have a number of attractive openings for manufac- 
turers’ agents who call on heating contractors and archi- 
tects. If interested, please state territory you cover. 


+ CAMPBELL HEATING CO. 
: Des Moines 17, lowa 
: 1 am interested in your proposition for manufacturers’ agents. ‘ 


: My territory covers 
+ NAME....... 
+ ADDRESS... 


: ciTy...... ; sae ee || Ue 


CAMPBELL HEATING COMPANY 


Des Moines 17, lowa 


Heating, Piping & Air Conditioning, July 1955 
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Fizot Choice 


FOR HEATING 


SHAW 








® rugged construction ® high heating efficiency 


® full length steel heating 
plates 


® lifetime beauty—no upkeep 


© right or lefthand supply 
© extra heavy copper tubing tapping 


® balanced combination of 
radiant-convected heat 


® factory assembled— 
one piece units 


© 3’ —space saving design ® fast, easy installation 











Regardless of heat-source . . . steam or 
hot water . . . Shaw provides a perfect 
ratio of radiant-convected heat. Schools, 
Hospitals, Institutions, Office Buildings, 
Industry and the Home have long de- 
manded a more compact and efficient 
radiator combining ruggedness of con- 
struction with beauty and efficiency. 

There is a Shaw radiator available for 
every heating application. The Shaw 
Panel Baseboard with the long, low, thin 
look for modern baseboard heating. The 
Shaw Panel Radiator for under windows 
or areas requiring utmost efficiency and 
with small available space. The Perkins 
Industrial Radiator for the factory, ware- 
house, and where uniform, constant heat 
is desired and is not obtained with the on 
and off type blast heating common with 
unit heaters. 


SHAW-PERKINS 


MANUFACTURING CO 


201 EAST CARSON ST, PITTSBURGH 19, PA 
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RECENT TRADE LITERATURE... 





» ABRASIVE CUTTING MACHINES—Featuring 
bench type, floor type models of abrasive cutting ma 
chines, 4 page bulletin includes data on length of cut- 
ting time for various shapes, types of materials. Beaver 
Pipe Tools, Inc., Warren, Ohio. 


« ADHESIVES, COATINGS—New bulletins describe 
adhesives, coatings for use with insulation and for 
refrigeration and air conditioning industry. Both pub- 
lications contain charts for selection. Minnesota Min- 
ing and Mfg. Co., Adhesives and Coatings Div., 411 
Piquette Ave., Detroit 2. 





» AIR CLEANING EQUIPMENT—lIillustrated data 
sheet states problem of air pollution, describes washers, 
degasifiers, precipitators constructed of redwood to 
combat it. California Redwood Assn., 576 Sacramento 
St., San Francisco 11. 


b 11R CONDITIONERS—New 4 page bulletin de- 
scribes line of “Mil-ac” air conditioners, mobile units 
designed primarily for military trailers. Are said to 
operate under extreme climatic conditions. Ellis & 
Watts Products, Inc.. P.O. Box 33, Cincinnati 36. 


» AIR CONDITIONING—Multizone units for simul- 
taneous air conditioning of separate rooms at desired 
temperatures covered in 12 page catalog. Contains 
specifications, selection and ordering information 


Bush Mfg. Co., West Hartford, Conn. 


» AIR CONDITIONING PUMPS—Bulletin covers 
close coupled centrifugal air conditioning pumps in 
fractional horsepower units with capacities to 150 
gpm, heads to 140 ft; integral horsepower units to 400 
gpm, 165 ft. Allis-Chalmers Mfg. Co., 1171 S. 70th 
St., Milwaukee. 


» AIR DISTRIBUTION SYSTEMS—New manual on 
multivent, low velocity air distribution systems is 
flexible covered ring binder covering basic principles, 
installation data for all types of ceilings. Pyle-National 


Co., 1373 N. Kostner Ave., Chicago 51. 


» ASH GATE FEED HOUSING—Ash gate feed hous- 
ing unit for flooded type hoppers covered in new data 
sheet GGa. Four page bulletin illustrates essential com- 
ponents. Allen-Sherman-Hoff Co., 259 E. Lancaster 


Ave., Wynnewood, Pa 


» AUTOMATIC CONTROL SYSTEMS—How com. 


pany can assist in choosing right control system, de- 
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21 SCREW DRIVERS 


2 SHEARS 


4 HAMMERS 


1 VACUUM 
CLEANER 


When we say Black & Decker Tools 
have GOT —here’s why: 


It's this power plant—heart of every 
Black & Decker Portable Electric Tool 
—designed and built specifically for 
the tool and the job it does! When we say 
these tools have guts, we're talking 
about B&D-built motors that can take 
it, that stand up whether your job is 
drilling, sanding, grinding, hammer- 
ing, driving screws, shearing metal, or 
vacuum cleaning. 

Here's the compact, lightweight, 
tough universal-type motor built spe- 


LEADING DISTRIBUTORS EVERYWHERE SELL 


Bluck’& Decker: 


PORTABLE ELECTRIC TOOLS 


cifically to supply ample torque 
most efficient spindle speeds 

deliver the kind of results you have a 
right to expect from every tool in the 
Black & Decker line. And B&D offers 
you a complete range of tools for every 
production, construction and mainte- 
nance operation. For a demonstration, 
see your B&D distributor, or write 
THE Brack & DEcKER Mpc. Co., 
Dept. 2807, Towson 4, y, 

Maryland 


j= omn |) 


4 ow a 


For nearest distributor 
see  Tools-Electric.” 











RECENT TRADE LITERATURE 


Continued 





scription of scope of company services in design, pur- 
chasing, construction presented in new 14 page bulle- 
tin No. S-10. Automatic Temperature Control Co., Inc.. 
5200 Pulaski Ave., Philadelphia. 


» CARBON, ALLOY STEEL—New folder contains 
chemical analyses for carbon and alloy steel. Com- 
pany’s grade designations broken down into chemical 
components. Nikoh Tube Co., 5000 S. Whipple St., 


Chicago 32. 


>» CENTRIFUGAL PUMPS—Bulletin 350-29 de- 
scribes types “HLM” and “HIM” pumps featuring 
single stage, double suction centrifugal design. Built 
to handle high static heads. American-Marsh Pumps. 
Inc.. 60 Capital Ave., N.E.. Battle Creek, Mich. 


» COMPRESSOR—New 4 page bulletin, form 1540, 
describes model “20T” compressor equipped with 
channel valve. Includes cutaway views, table of speci- 
fications. Ingersoll-Rand Co., 11 Broadway, New 


York 1. 


» CONDENSATE CONTROL SYSTEM—Publication 


6025 contains data on “C-B” system of condensate 


SA hh. 





SILENCE 
ENTIRE 


COMPLETE 
FOR YOUR 


PIPING SYSTEM 


WITH A 


control designed for improved heat transfer in proc- 


ess equipment. Cochrane Corp., Philadelphia 32. 


» COOLING CONTROL 


ered cooling control designed to hold temperature of 


Bulletin describes self pow- 


cooling water in jackets or coils of equipment such as 
compressors, oil coolers, condensers, stills. Sarco Co.., 


Inc., Empire State Bldg., New York 1. 


b COOLING TOWERS—Features, diagrams. per- 
formance data on all aluminum cooling tower pre- 
sented in 4 page folder. Designed for quiet operation, 


long life. Jim Knobloch Co.. Newport, Ky. 


» DUST CONTROL 


cerned with building materials discussed in bulletin 


Dust control in industries con- 


554-D. Is made up of case histories showing how “Dis- 
tube” cloth filter type dust collectors employed. Ameri- 
can Wheelabrator & Equipment Corp., 1321 S. Byrkit 
St.. Mishawaka, Ind. 


» ELECTRONIC CONTROLS 


electronic controls for heating. ventilating. air condi- 


Referenc e cuide on 


tioning designed to provide information on equipment 
and components, typic al system specifications and con- 
nection diagrams, data sheets on control panels. Minne- 


apolis-Honeywell Regulator Co., 2641 Fourth Ave.. S.. 


Minneapolis 8. 





MILLER STREAMFLOW CHECK VALVE 


CENTER GUIDED *- SHOCK PROOF - 
ENTIRELY NOIJSELESS 


ELIMINATES WATER HAMMER 
¢ FULL RADIAL FLOW 


Certified Minimum Pressure Loss Curves Available * Sizes 1” through 
24” Flanged * ASA Drilling * IBBM ¢« Cast Steel * All Alloys 


WRITE FOR LATEST CATALOG 
AGENTS IN PRINCIPAL CITIES e INC. 
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P.O. BOX 1255 — PITTSBURGH 30, PA. 
PLANT — 1620 PENNSYLANIA AVE. 
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Bayle’ y 
tion © 
its such son £ 1d produc Stainless steel fan handles 
TT ae ee ‘ect the 17,000 cfm of 1000° F. diesel 
exper! exhaust gases. 
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CATERPILLAR diesel-powered 
machinery contributes to 
America's expanding highway 
construction program. 





WIDE EXPERIENCE 


by BAYLEY in fan application engineering 
can aid in providing you with the best air- 
handling system — whether simple or complex. 


Consult Bayley engineers for recommendations. 


Bayley Type EX high-temperature 
fan similar to that used in Caterpillar 
exhaust system. 


BLOWER COMPANY 


6600 W. Burnham Street Milwaukee 14, Wisconsin 
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the nation’s leading gas companies as 


SAFE 


Now you can eliminate heavy fuel wastes with com- 
plete safety. With four years of perfect performance 
behind it the Field “MG” now carries the recom- 
mendation of leading gas companies across the 
country—fully safe, absolutely dependable, highly 
efficient. But be sure the control you install is a 
Field. In a gas installation only a perfect control is 
a good control. 


Write tor technical information and per- 
formance data on the Field “MG" Draft 
Control. 

FIELD CONTROL DIVISION 
of H. D. Conkey & Company — Mendota, Illinois 


eee 
Pa 


wate pale, Fa hs 











LIATES: a ey Sit at 





Are you interested in 


securing additional lines? 


We are occasionally asked by our manu- 
facturer advertisers to suggest the names of 
manufacturers’ agents in various sections of 
the country whom they can contact in regard 
to representation of their industrial and large 
building heating, piping, and air condition- 


ing products. 


If you would like your name listed on our 
records for inquiries we may receive on your 
territory, we invite you to write us. There is 


no charge in connection with this service. 


Heating, Piping & 
Air Conditioning 
6 NORTH MICHIGAN AVENUE 


CHICAGO 2 ILLINOIS 
xe Ww Ww 
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RECENT TRADE LITERATURE 


Continued 





» FINNED TUBING—New 4 page bulletin describes 
“G-R G-Fin” tube with designed longitudinal fins hav- 
ing much greater exterior surface than same length 
bare tubes, Contains specification tables on sizes, ma- 


terials. Griscom-Russell Co.. Massillon, Ohio. 


>» HEATERS—Infrared radiant industrial heaters and 
direct fired heaters discussed in two new 4 page bulle- 
tins. Specifications given for both. Thermobloc Div. 
of Prat-Daniel Corp., South Norwalk, Conn. 


>» HIGHER VOLTAGE  DISTRIBUTION—Higher 
voltage distribution systems for secondary networks in 
commercial buildings covered in 24 page brochure. 
Distribution Assemblies Dept.. General Electric Co., 


Plainville. Conn. 


>» HOT WATER CIRCLLATOR—Construction. per- 
formance features of “Magic Head” hot water circu- 
lator described in 12 page catalog. Illustrated with 
photographs, cutaway drawings. Econo Products Co.. 


Kast Haddam. Conn. 


>» /CE ACCUMULATOR SYSTEMS—Bulletin covers 
capacity ratings, contains data sheets, cites features 
and advantages for “Ice Banks” for chilled water 
applications in air conditioning. King Zeero Co., 4300 


W. Montrose Ave.. Chicago 41. 


» INDUSTRIAL FANS—New 1 page bulletin 601 
details fans for general industrial use. Contains oper- 
eting. design data. Dracco Corp.. Harvard Ave. and 
Ek. 116th St.. Cleveland 5. 


>» WASONRY CORE DRILLS—Drills for tile. con- 
crete, rock, brick, other tough masonry and stone de- 
scribed in 4 page folder. Contains instructions on how 
to resharpen. Diamond Expansion Bolt Co., Inc... Gar- 


v ood. N.J. 


» MECHANICAL SEAL—New 8 page bulletin AD 
150 contains information including sectional drawings. 
charts. diagrams for mechanical seal designed for use 
on rotary shafts at pressures to 150 psi. Garlock Pack- 
ing Co., Palmyra. N.Y. 


» MOLDED RUBBER GOODS, SHEET PACKING 

New 8 page bulletin H-20 contains specification chart 
comparing six types of natural, synthetic rubber for 
molded products for original equipment manufac- 


turers: lists 10 types pure gum and synthetic rubber 
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pressure burner 
eliminates 
nozzle coking 


That familiar headache— nozzle coking and 
plugging — has been eliminated in the new 
Ray Pressure Combination Burner. 

Ray engineers have accomplished this by 
the development of an exclusive gas-oil igni- 
tion system which cleans the oil nozzles in 
each cycle during extended gas firing periods. 

The Ray Pressure Combination Burner also 
functions efficiently against positive pressure 
with no loss of capacity. The simplified design 
of this unit insures easier servicing and more 
economical operation. 

The Ray Pressure Burner is also available 
in Pressure Diesel and Pressure Type Gas 
models. 

Write your authorized Ray Dealer today for 
complete information on the new Ray Pressure 
Burners. Find out how this unit can increase 
the efficiency of your Burner operation. 








Class KRVS Motorpump built in 
4 to 72 hp sizes with mechanical 
seals. For smaller air conditioning 
installations and compact evapora- 
tive coolers. 


f 





Class KRVL immersion type 
Motorpump built in 4 to 7% hp 
sizes without seals or packing. 
Ideally suited for recirculating 
liquid on evaporation coolers with 
a sump. 


ia 





Class RV Motorpumps built in 1 
to 75 hp sizes with conventional 
packed stuffing boxes . . . mechani- 
cal seals optional. For practically 
any size air conditioning installa- 





@ excausive vesion reatures of Inger- 
soll-Rand Motorpumps give you 
advantages found in no other 


pump! 


@) ieersou- Rano motorpumPs are 
the most efficient pumps on the 
market today! 


e Low First Cost — Smaller pumps 
do work of larger size pumps. 
You pay less for the same gpm. 


& LOW OPERATING CostT— You get 
more gallons per KW Hr. of 
power input! 


€)} space savinc --Compact I-R Mo- 
torpumps fit into small space! 


© LONG, TROUBLE-FREE SERVICE —Install 
these rugged pumps and forget 
them! 


© EASY INSTALLATION— Pumps operate 
in any position .. . bolt easily to 
floor, wall or equipment. No spe- 
cial foundations needed! 


7) AVAILABLE FOR IMMEDIATE DELIVERY— 
Call the nearest Ingersoll-Rand 
branch office. For complete de- 
tails write today. 





9-168 


= Ing 


ersoll-Rand 


1! Broadway, New York 4, N. Y. 


RECENT TRADE LITERATURE 
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sheet packing and recommended uses. 
Hewitt-Robbins. Inc.. 666 Glenbrook 


Rd., Stamford, Conn. 


>» MOTOR CONTROL 


“Varitol” control with manufacturer's 


Features of 


variable drive motors illustrated in 
new 8 page booklet. Control is said 
to improve output, reduce waste. U.S. 
Electrical Motors. Inc., Box 2058, Los 


Angeles 54. 


> OIL SEPARATORS 


brochure 


New Pa pape 
covers oil separators for 
refrigeration, air conditioning appli 
charts. diagrams. 


cations. Contains 


specifications. Temprite Products 


Corp., P.O. Box 72. Birmingham. 
Mich. 
» PIPE, FITTINGS, TUBING 


Characteristics, properties of unplas 
ticized polyvinyl chloride pipe. fit 
tings, tubing in high impact and nor- 
mal impact types presented in 4 page 
folder. Contains table of chemical re 
sistances. Easton Plastic Products Co.. 


Inc.. 900 Line St.. Easton. Pa 


Prue Piping kconomy 


» PIPING 
is guide for measuring basic cost fa 
tors in installation of piping systems 
Compares wrought iron. other types 
of pipe in terms of purchase, installa 
tion, maintenance A. M. Bye 


Co.. Clark Bldg.. Pittsburgh 22 


costs. 


» PLASTIC. PIPI 


resistance, 


Applic ations. 
chemical installation of 
polyethyle ne plastic pipe presented in 


bulletin No. 29. 


chart for determining maximum op 


16 page Contains 
erating pressures at various tempera- 
tures. National Tube Div.. U.S. Steel 
Corp.. 525 William Penn Pl.. Pitts 


burgh 30. 


» PORTABLE COMPRESSOR 

New 8 page form 2302 covers 36 cfm 
self contained “Spot-Air’ portable 
compressor, deals at length with tools 
it will operate. Ingersoll-Rand Co., 11 


Broadway. New York 4. 


Heating, Piping & Air Conditioning. July 1955 





before after 


=—_—» 


Modern 
Dravo heating 
saves this plant 
$6732 per year, 


frees 3400 sq. ft. 
of floor space 


Sharp increases in heating costs trav- 
eled hand-in-hand with growth and 
expansion at Ideal Electric and Man- 
ufacturing Company’s Mansfield, 
Ohio plant. 

As manufacturing additions went 
on over the years, more and more 
hand-fired coal stoves were employed 
to heat new areas. Until recently, 
heating for the seven-acre plant area 
was handled by thirty-two such units 
Heating problems never seemed to 
cease. With the lack of uniformity in 
heating, workers either froze or 
baked. Coal and labor costs (it took 
almost the full time of 5 men to fire 
stoves around the clock) never stopped 
climbing. Stoves and their bins gob- 
bled up more than 4000 square feet 
of plant space! 

When modern Dravo gas-fired, 
forced-air space heaters were in- 
stalled, these problems disappeared, 
and the savings were immediate and 


substantial. Since eleven Dravo 


“Counterflo” heaters provided com- 
fortable heat everywhere in the plant 
areas, 3600 square feet of valuable 
space was released (““Counterflo” heat- 
ers required only 600 square feet). 
But, more important was the actual 
gross savings of $6732 made possible 
last winter, °54-’55, through the use 
of these Dravo Heaters. When amor- 
tizing this new and standby equip- 


Dravo Corporation, Department A-1407 
Fifth & Liberty Avenues 
Pittsburgh 22, Pa. 


| am interested in Dravo Heaters for 


Please send literature 

Please have representative call 
Nome 
Company 
Address 


City 
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CORPORATION 
Pittsburgh 22, Pennsylvania 


ment over a 10 year period, a net 
savings of $2735 per year is realized! 

Remarkable? Then you will want 
to see for yourself what unusual cost- 
savings and heating efficiency Dravo 
heaters can bring to your heating 
systems. Use the coupon below to 
get complete details. You'll find it 
always pays to Dravo 
Heaters! 


investigate 





Representatives in all principal cities 








To AIR CONDITIONING ENGINEERS, 
Howell suggests 


What to look for 
in Part-Winding Motors 


If you’ve investigated reduced voltage starting 
of compressors, centrifugal pumps, etc. with 
part winding (synchronous) motors, you 
know of the economies and efficiency to be 
gained.* But, as in other types of motors, 
manufacturers’ constructions differ consider- 
ably. Below are some points for comparison 
... and a few of many reasons why Howell 
motors are so outstanding! 


a oe aot 
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VENTILATION . . . “Cool running” 
means long life in motors. The steel 
shell of a Howell motor and a new 
stator design with the largest air 
passages yet devised put ample 
ventilation where it's needed. 
Compare! 




















COPPER-CLAD ROTORS ... 
Howell motors have copper- 
wound rotors. This means bet- 
ter heat conductivity, stabil- 
ity at high temperatures and, 
as opposed to die-cast rotors, 
greater design flexibility to 
meet your special require- 
ments. Comparel 


BEARINGS .. . They should be 
fully protected. Dirt can't en- 
ter Howell's double shielded 
bearings either from inside 
or outside the motor, because 
they are sealed in the end 
plate cavities by dust-tight 
inner caps. Compare! 


*Part winding motors reduce starting shock to machine, 

minimize line disturbances, and offer the advantages 

of low cost 2- or 3-step starters. A Howell 

motor specialist will be glad to show you 
their advantages (and limitations). 








HOWELL 2 
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>» PORTABLE POTENTIOMETER—Bulletin F 5760- 
1 describes company’s portable potentiometer for 
checking installations of temperature measurement and 
control instruments, both in laboratory and _ field. 
Barber-Colman Co., Wheelco Instruments Div., Rock- 


ford, Ill. 


» PORTABLE TOOLS—New 60 page spring catalog 
describes over 150 models of portable electric, pneu- 
matic power tools. Includes price schedules. Skil Corp.. 
5033 Elston Ave., Chicago 30. 


>» PRESSURE SWITCH—Bulletin 5409 describes new 
style “S” pressure switch designed for water systems, 
low pressure air compressors, paint sprayers, similar 
applications requiring 1 hp or less. Furnas Electric 
Co., Batavia. Ill. 


» PROCESS CONTROL INSTRUMENTS—New 24 
page catalog No. 2 gives dimensions, capacities, con- 
struction details, prices for standardized and stocked 
process control instruments. Fischer & Porter Co., 397 
Jacksonville Rd.. Hatboro, Pa. 


>» PUMPS—Controlled volume pumps for water treat- 
ing systems discussed in 24 page bulletin 953. Typical 
water treating processes, systems described. Milton 
Roy Co., 1300 E. Mermaid Lane, Philadelphia 18. 


» RADIATION—New 16 page catalog describes com- 
pany’s “Hi-Therm” line of fin pipe radiation. Illustra- 
tions, dimensional drawings of single, double, triple 
tier enclosures given for each of seven models. Stedco 
Products, 71 Lehigh St.. Wilkes-Barre, Pa. 


>» RECORDING CH ARTS—New 14 page bulletin out- 
lines methods. controls used in producing recording 
instrument charts. Shows some tests, quality control 
procedures that go into manufacture of charts. The 
Bristol Co.. Waterbury 20, Conn. 


>» RUBBER PACKING— Sheet rubber packing made 
by company’s exclusive process described in 4 page 
catalog. Includes recommended applications, available 
sheet, sizes. Boston Woven Hose & Rubber Co., P. O. 


Box 1071. Boston 3. 


» SHEAVES—Stationary and motion control “Vari- 
Pitch” sheaves for speed variations to 76 percent by 
means of pitch diameter adjustment, capacities 1 to 
600 hp described in new folder. Allis-Chalmers Mfg. 
Co., 1171 S. 70th St., Milwaukee. 


Heating, Piping & Air Conditioning, July 1955 




















MODERN COMFORT in modernized skyscrapers 


Modernized office buildings successfully compete with the new- 
est skyscrapers when they are equipped with the latest air 
conditioning systems. That's what owners of one New York 
building concluded in 1950. The result is this strikingly modern 
facade on the 25-story Herald Square Building. 

Chilled water risers on the exterior of the building are pro- 
tected and concealed by a jacket made of durable 18-8 stain- 
less steel. 

Branch lines carry the chilled water from the risers into cor- 
ridors on each floor. Piping is hidden between the original 10- 
foot high ceiling and the new furred, 8-foot ceiling. Conduits 
from the branch lines lead to individual air-conditioning units. 


No Loss of Space 


This technique eliminates the cost of cutting through 25 floors 
to extend the chilled water risers. And there is no loss of rent- 
able floor space. 
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STAINLESS STEEL =) 
— SHEATHING OVER ———-}| | 
STRUCTURALS 


CROSS-SECTION OF STAINLESS ENCLOSURE 











Many architects also use Armco Stainless Steel to conceal 
interior ventilating ducts through decorative treatment. They 
prefer this modern metal for both exterior and interior work 
because it harmonizes with any building plan or color scheme. 
Equally important, it stays attractive, holds up under tough 
usage and corrosive atmospheres, and is easy to keep clean. 

We’ll be glad to send you our new folder telling “Why, How 
and Where Architects Specify Stainless Steel.’ Just fill in and 
mail the coupon for your free copy. 


SRMG, 
ARMCO STEEL CORPORATION "\// 


Send me a copy of your free folder on ‘“‘Why, How and Where Archi- 
tects Specify Stainiess Steel. 


Name 
Position 
Company 


Street 


ARMCO STEEL CORPORATION 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 
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RECENT TRADE LITERATURE » STAINLESS STEEL VALVES—Twelve page tech- 


Continued ° ° . 
nical data booklet covers stainless steel valve design. 





selection, maintenance, repair. Includes photographs. 
>» SHUTOFF VALVE—Leaflet describes, diagrams 
company’s series 1245 “Hi-Vac” shutoff valve. Is en- 
gineers’ drawing showing details of unit. Associated » UNIT COOLERS—Bulletin No. 109-55 gives physi 
Valve & Engineering Co., 1150 W. Marquette Rd., 


Chicago 21. 


drawings, cutaways. Cooper Alloy ( orp.. Hillside. N. J 


cal specifications, application data on “Angle-Air” unit 
coolers. Tenney Engineering. Inc.. 1090 Springfields 


Rd., Union, N. J. 


» SOLENOID V ALV E—Description of new low pres 
sure gas solenoid valve presented in technical bulletin >» VALVE—New “LQ600” 


bronze globe valve with 
= ) ss : 30 r Poses . . pm am , = . 3 . ‘ ° ° 
743. Valve designed for handling air, natural and Brinell alloy seats, dises described in 4 page circular 


manufactured gas, propane, butane, water, gasoline, Designed to be wear-, corrosion-resistant. Lunken- 


light fuel oil, other low viscosity fluids. Automatic 


Switch Co., 391 Lakeside Ave., Orange. N. J. 


heimer Co.. Box 360, Cincinnati 14. 


» VALV ES—Catalog-bulletin illustrates, describes com- 
» SOLENOID V ALVES—New 6 page bulletin covers pany’s valves. Contains specifications, illustrations of 
company's entire range of solenoid valves. Information typical installations. Greenwood Valve Div., Vernon 
on selection, features, coil construction, lift ratings, lool Co., Ltd., 1101 Meridian Ave., Alhambra, Calif 
coil frequencies, etc. listed. A-P Controls Corp., 2450 
N. 32nd St., Milwaukee. >» VALVES, FILTERS, DRIERS—Company’s annual 
refrigeration valve catalog increased to 20 pages. Illus 
» SPACE HE {TERS—Case study No. 560-70 de- trates and describes entire line. Contains charts, sele 
scribes how flexibility of oil fired, warm air space tion data, capacity tables. A-P Controls Corp., 2450 
heaters were used in designing heating for large ter- N. 32nd St., Milwaukee. 
minal. Explains positioning, versatility, air flow. Dravo 


Corp., 1203 Dravo Bldg., Pittsburgh 22. ’ VENTILATING FANS Line of “Rex-Airate” ven 


and after the calcula- 

Don t te | r Ou l 4 i — - ww tions are made, here's 
PLN the ventilator to solve 

ig mM your air-exhaust prob- 

over routine, i lems —Western nw 
newest Turbo-ventilator. 

time ” wasting In addition to Western's 

| ° traditionally unsur- 
calculations ON passed quelity, the fol 

ail si lowing exclusive new 

advantages are offered: 


RUBBER MOUNTINGS completely isolate head from 
throat ~ no noise or vibration can be transmitted 


LOCKED-ON ROTOR prevents less or damage in 
highest wind 
PATENTED * BEARING suspension. radial thrust 
ball. bearing keeps friction loading /ow so that 
momentum keeps head spinning in gusty condit- 
ions 
Just tear mer “g \ BAKED ENAMEL finish in soft sea green — 
blends with any exterior 
the Coupon, and... PERMANENTLY SEALED weatherproof casing 
protects upper and lower bearings from 
airborne dust and grit. 


Send for your FREE copy of Western's new Ventilation Nomogram! Sean Riidtaees shesivele ts over: 


It's te oremeieiy eradta bs teas teh totems a. sized to ensure years of Page cle with 
put up with the annoying whir and clatter of an adding machine, a age gay — 

or the tedious juggling of a slide-rule! Time wasted in manipulating 

the factors of structure, cost, capacity, and exhaust rate can be 

cut from hours to minutes! Send for yours today! GENTLEMEN 


PLEASE SEND ME MY NOMOGRAM IMMEDIATELY 


WESTERN ENGINEERING & MFG. CO. ce 


ADDRESS 
4116 Ocean Park Ave., Venice, Calif. COMPANY 
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as in other 
great industries 


MILLER 
WELDERS 


are preferred 








amset SAVES ‘11,000 


(UU TastENING i Miller Selenium Rectifier type D.C. Arc 
Welders are available in four wide range 
models. For complete information on these 


for Fastening Air Ducts in cnd other Miller ere “and. spot welders 
Texas’ Largest Store 


course 
More than two miles of air conditioning ducts St. Lovis Shipbuilding and Steel Co., largest 
were installed with RAMSET SYSTEM in the : ' 
new addition to Joske’s Department Store at builders of inland towboats in the world, require welds 
San Antonio, Texas, the “largest store in the 
largest state.” that will withstand a maximum amount of abuse. 
By using RAMSET Jobmaster, anchoring studs 
were set at the rate of better than 1 per minute, Look anywhere in St. Lovis Shipbuilding’s mammoth 
instead of an estimated 
15 minutes each by old- yard and you will see Miller Selenium Rectifier type 
fashioned, conventional 
methods. Substantial cost D.C. arc welders — in single units or in batteries of 
savings were thus gained, as 
well as a far faster, com- four and five for greater output. 
pletely secure installation. 
Similar results were obtained for 
hanging 13 miles of sprinkler 
piping and anchoring 43 miles of 
electric conduit. 


For dependable welds, St. Lovis Shipbuilding prefers 


the Miller S.R. welder Miller is glad to be aboard. 


Ask your dealer or write us for 
details on how you can make more 
profit from every job by using 
RAMSET SYSTEM. 


% 
Tete I a, a 
ELECTRIC MANUFACTURING CO., INC. 


APPLETON, WISCONSIN 


= 


amset Fasteners, in 


RAMSET DIVISION « OLIN MATHIESON CHEMICAL CORP. DISTRISUTED IN CANADA BY 
12109 BEREA ROAD « CLEVELAND 11, OHIO 


FIRST IN POWDER-ACTUATED FASTENING 
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CANADIAN LIQUID AIR CO., LTD., MONTREAL, P.Q. 





ALADDIN Centrifugal Roof Ventilators are furn- 
ished in thirteen sizes... direct and belt driven. 
Ruggedly built, these units have been designed 
especially for those installations where positive 


year around powered ventilation is required. 


ALADDIN Roof Ventilators are described in the 
first complete engineering bulletin yet published 
on similar units. This bulletin contains full per- 
formance tables, characteristic curves and other 
data required for the proper selection of such 
equipment. 


WRITE FOR BULLETIN 410 


ALADDIN HEATING CORPORATION 


T1117 WEST AVENUE 137 - SAN LEANDRO, CALIF 


REPRESENTATIVES IN ALL PRINCIPAL CITIES IN THE WEST 


RECENT TRADE LITERATURE 


Continued 





tilating fans for 1955 shown in 14 page catalog. Illus- 
trates seven models for commercial, industrial use, both 
belt driven and direct drive. Air Controls, Inc.. 2310 


Superior Ave., Cleveland 14. 


>» WATER ENGINEERING—Cracking and Embrittle- 
ment is 6 page booklet outlining water system trouble 
spots, factors that can produce breakage, failure. Com- 
pany’s preventative service detailed. Hall Laboratories. 
Inc., 323 Fourth Ave.. Pittsburgh 30. 


» WATER HEATERS—Advances in volume hot water 
heating with company’s “WH” series self contained 
twin coil volume water heater line explained in new 
bulletin. Portmar Boiler Co., Inc.. 193 Seventh St.. 
Brooklyn 15. 


> W ELDING—*Aircospot” inert-gas-shielded tungsten- 
are spot welding process described in 12 page reprint. 
Contains tables, drawings, graphs, weld cross section 
and application photographs. Air Reduction Sales Co.. 
Div. of Air Reduction Co., Inc., 60 E. 42nd St.. New 
York. 17. 


>» WELDING—A New Welding System is new 32 page 
manual designed as guide to use of “Croloy” electrodes 
for welding of pipe. equipment subject to high tem- 
perature, high pressure service. Metal & Thermit Corp.. 
100 EF. 42nd St.. New York 17. 


>» WELDING, CLUTTING—Over 100 welding, cutting 
technical reprints, text books, safety booklets, slide 
films, movies briefly described in 16 page booklet. 
Order cards for requesting items included. Air Reduc- 
tion Sales Co.. Div. of Air Reduction Co., Inc., 60 E 
l2nd St.. New York. 





Address Changing? 
Tell Us AT ONCE! 


A new postal regulation relating to the handling of un- 
delivered mail may result in some issues of Heating, 
Piping & Air Conditioning being thrown away instead of 
being returned to us — as they have been in the past 
for remailing to your new or correct address. 

To avoid missing any issue of Heating, Piping & Air 
Conditioning it is more important than ever to report 
both your new and old address to us and your post office. 
Deadline is the 8th of the preceding month for the next 
issue. Send changes — and new local postal delivery 
zone — to 


HEATING, PIPING & AIR CONDITIONING 
6 N. Michigan Ave., CHICAGO 2, ILL. 
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How cold 


| meat packing and storage rooms, correct tem- 
peratures are vital. The maintenance of that tem- 
perature constantly has a great bearing on product 
marketability and profitable operation. The Taylor 
control system shown below will not only do this, it 
will also maintain the right humidity. Result—money 
saved on shrinkage losses and operating costs. 


In this system a Taylor Recording Wet and Dry Bulb 
Temperature Controller operates valves in the brine 
or ammonia inlet lines and a humidifying valve in the 
steam line. It gives a permanent record of both the 
room temperature and humidity. 


For information about this and many other Taylor con- 
trol systems for Air Conditioning, Heating and Ven- 
tilating, write for Catalog 5—or call your Taylor Field 
Engineer. Taylor Instrument Companies, Rochester, 
N.Y., or Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


MOTOR 


HEATER 


Laylor Luslruments 


MEAN ACCURACY FIRST 
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AIR CONDITIONED TEST CABINET 
USES- 


and humidity conditions on test subjects of all kinds 


to determine effects of controlled temperature 


—to test processes—to find optimum conditions. 


RANGE — With water and electric power services only, 
the range is from freezing temperature up to 150 F 
(dry bulb). With refrigeration, and using Niagara 
No-Frost Liquid to prevent freezing of sprays, you 
achieve dew point temperatures as low as minus 30 
F. Control of relative humidity from 5‘o to 95% is 
obtained at all temperatures in this range. Air capac- 
ity is 200, 400 or 600 c.f.m. 


METHOD — Air is saturated in the air-conditioning unit 
at the required dew point temperature and reheated 
to the desired dry bulb temperature. This is the 
method of the Niagara Type A Air Conditioner 
which has been proven for the most exacting duty 
over twenty-five years. 


CONTROL— The dew point thermostat is located in the 
air stream, the dry bulb thermostat in the test cabi- 
net. No moisture sensitive instruments are needed. 
Recorders may be used to obtain a complete record 
of conditions. 


TEST CABINET 


with access clear opening 26 x 22 . Insulation is the 


(inside) dimensions are 30° x 28x 24 


equivalent of 4 cork. 


AIR CONDITIONING UNIT is enclosed in an insulated 
cabinet adjoining the test cabinet. A door the full size 
of the cabinet wall gives complete access. 


Write for Complete Information. Address Dept. ||!’ 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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Only the WHO'S WHAT... 


rectors of the newly formed company are: Earl A 









Darr (Chairman), David E. Feinberg and William 
Central-Plant Moiselle. all of U.S. Air Conditioning Corp.: John FE. 

Reed and G.H. Stenner of Sterling Radiator Co.. Inc.: 

and C.E. Scott of Sterlairco. The new company is 


7 Se, a 
Air Conditioner jointly owned subsidiary of usAI Reo and Sterling and 
Gi was formed to take over the manufacture. sales and 


distribution of gas fired unit heaters. 


24 


ARRANGEMENTS! >» MIDWEST PIPING CO., INC.—Eric A. Kerbey. 


president. Mr. Kerbey has been with the company 





since 1928. He succeeds A.G. Stoughton. president of 
the company since its formation, who will continue as 
chairman of the board and executive committee. 


ZONES 


EASILY » CRANE CO.—Frank F. Elliott, president and chief 


FIELD executive officer; George G. Lindholm. manager of the 
ALTERED! valve and fitting department. 


> FAIRBANKS CO. Alexander L. Naylor. president. 
HORIZONTAL Mr. Naylor has been executive vice president for the 
OR VERTICAL past LO years. He succeeds his father, George M. 


PLUS MATT Naylor, who died this year. 
D-H EXCLUSIVE DAMPER 
ARRANGEMENT 








» DRAYER-HANSON, INC.—Fred FE. Schmuck, na 
Gives independent, tional sales manager. 
variable control for 
as many as 7 
eparate zones 
” of the board of directors. Mr. Coombe is president 


seo of the company. 


Flexibility —that’s the extra you get with 


> WM. POWELL CO.-H. James Coombe, chairman 


Flexazone! Only Flexazone can be as- > PENN BOILER AND BURNER MFG. CORP.—C. 
sembled 24 different ways, depending upon oy Ce yey 

available space—in the field. Only Flexazone 

allows you to add or change zones at any 

time—in the field. And only Flexazone gives » ROBERTSHAW-FULTON CONTROLS CO. Cecil 
you a choice of horizontal or angular air Latham, assistant superintendent of the Fulton Sylphon 
flow from the plenum. These exclusive fea- Div.; William F. Cathcart, appointed to special en- 
tures pay off in cheaper installation, greater gineering duties at the Robertshaw Thermostat Div. 


design-freedom and lower costs—important 
benefits, whether you're a contractor, archi- 


tect engineer or building owner! » SQUARE D CO.—James F. Magin, general man- 


ager of the company's Industrial Controller Div. He 


Want to learn more is vice president and a director of the company. 
about Flexazone? Write for 
bulletin C-4.22. 


» SERVEL, INC.—Richard S. Testut, assistant to the 


president and director of business planning. 





drayer -hans On 


INCORPORATED 
3301 MEDFORD STREET, LOS ANGELES 63, CALIFORNIA 


Subsidiary of National - U. S. Radiator Corp 


>» TUBE TURNS—Edward F. Harrington, to the staff 


of the company’s sales development department. 
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“RITE LOW PRESSURE 


“ : ” : STEAM BOILER with mod- 
RITE “‘LIME- Y ulation valve, electronic 
LITE” with > pilot safety system, in- 
built-in heat cluding automatic relight- 
Exchanger, > ing. 


CH, BEHIND THE » 
A \\ . 4 
» | “Rite” TRADE MARK 


e. 18 water heating and low pressure 
steam heating boilers up to 2.- 
000,000 BTU, AGA approved. 


2. 35 sizes each in water and in steam 
boilers, gas-fired, oil-fired, and 
gas-oil combination fired: 


7 





S. from 3!/, horsepower up to and 
including 300 horsepower. 


4. Oil-fired boilers equipped with soot 
scrapers making it possible to 
clean the boiler without disas- 
sembly simply by moving the 
rod back and forth a few times. 


* HOT WATER SUPPLY For detailed information con- 


tact the Rite distributor in 


* HEATING STEAM & WATER your area or the factory. 


* HEATING & SUPPLY OUT OF SAME BOILER * HI- 
TEMP WATER HEATING * 140° F — 180° F WA- 
TER FROM SAME BOILER 


Ri ENGINEERING AND MANUFACTURING CORPORATION 
144 South Mission Road Los Angeles 33, California 
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VENTILATION as the PUMPS... chat 


HANDBOOK 


A practical manual on fume re s 4 ~~ 








moval, dust collecting, ventilating F etetens your * 
requirements, " 
there is a pump in 
CARVER’S Complete CARVER Fig, 00 
Line that will give Tspit-case pues 
- 200 to 2000 G.P.M 
you outstanding 1 
performance over a 
wide range of I 
capacities and | 
heads. CARVER... I 
! 
! 


and exhaust systenis for industrial 


i 


plants. Tells how to design cor- 


rectly and provide for various 
CARVER 

L & H PUMPS 
measurements and analyses of 30 to 900 G.P.M 


ventilation requirements . . . make 


fumes, mists and dusts . . . plan 
exhaust systems, etc. Twenty emi- 
nent authorities contributed also to 
detailed descriptions of systems in your best buy for 


i CARVER 
better pumping. lle ue 


6 to 150 6.P.M 


actual operation in many plants, 


—_— eee = 
aer™ — = 


whatever the manufacturing proc- CARVER 


: a CARVER PUMP CO. 
ess. 134 pages of practical “know- Pap A paid A 1460. Hershey Ave. 


how” reprinted from HP&AC. \_ Muscatine, lowe ¢ 


Send your order with only $1.50 ws ~~ = F canver Model KF PUMPS 
‘ : - Self -Primin 
to get it postpaid from Ask for bulletins 20 to 4000 G : M 


KEENEY PUBLISHING CO. J CARVER 


6 N. Michigan Ave. 2, - 
Chicago 2, Ill. gually name “a pilyid 
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» AIR CONDITIONING AND REFRIGERATION 
INSTITUTE Newly elected officers: James Emmett, 
Jr. of Jas. P. Marsh Corp., president; M.M. Lawler 
of Worthington Corp., vice president; Lud Emde of 
Temprite Products Corp., treasurer. New directors 
elected for are: C.E. Buchholzer. 
Airtemp Div., Chrysler Corp.; C.V. Gary, Henry 
Valve Co.; E.B. Maire, Penn Controls, Inc.; B.A. 
Mitchell. Mitchell Mfg. Co.: R.J. Powell. Marley Co.: 
L.W. Smith, Frigidaire Div., General Motors Corp.; 


Mr. Emde. 


three year terms 


VFG. DIV.,. NEW YORK AIR BRAKE 


John J. Fox, vacuum systems engineer for ap- 


>» KINNEY 
CO. 
plication of high vacuum systems in industrial proc- 
essing; Zbigniew Dobrowolski, project engineer for 
development of rotary and high vaccum pumps; Wil- 
liam B. Mills, assistant sales manager; Joseph P. G. 
Davis, Philadelphia district manager, succeeding Mr. 


Mills. 


>» BYRON JACKSON CO. 
to the Membership Advisory Council of the Atomic 
Forum. He 


Byron Jackson. 


Robert Harcus, appointed 


Industrial is executive vice president of 


» PERFECTION INDUSTRIES, INC. 
Smith, recipient of a 1955 Horatio Alger Award. Mr. 
Smith is president of Perfection. 


>» H. K. PORTER CO., INC.— M. 


J. Ross, manager 


for export trade for the company’s Quaker Rubber 


Corp. and Watson-Stillman Co. divisions. 


» PEERLESS PUMP DIV .—Carl L. Nickel, product 
sales manager for water systems and dealer line prod- 
ucts; Norman C. Olson, sales manager for engineered 


line products. 


TUBE DIV. OF CALUMET & 


John Van Wagoner, new 


> WOLVERINE 
HECLA, INC. 


bilities in the division’s advertising department. 


responsi- 


» WHITE-RODGERS ELECTRIC CO.—¥rank Tanler, 
national sales representative cooperating with regional 
sales managers. 

» PHILIP CAREY MFG. CO.—Edward C. Meisner, 
general manager of the company’s Plymouth Meeting, 
Pa. plant. 

» AMERICAN CHAIN & CABLE CO-H. L. Cum.- 


mings, general manager of R-P&C Valve Div. 


Donald oN 


Install American-Marsh 


PUMPS LIKE THIS 





FOR PERMANENT SATISFACTION! 


Above — Three bronze-fitted American-Marsh Centrifugals, with direct drive 150 HP 
motors, each circulate up to 2,000 GPM of chilled water in air conditioning system. 


WHEN YOU SELECT or recommend an American-Marsh Pump, you know 
it’s backed by 80 years’ experience in building pumps — and pumps only! 
WHEN YOU INSTALL it, you know it was individually factory tested to 
meet all specifications before shipment. (Every A-M pump is fully tested!) 
IF YOU'D LIKE suggestions on the best type and size for your job, call 
your American-Marsh representative. He'll help make sure your pump gives 
permanent satisfaction! 





BATTLE CREEK MICHIGAN 
in Canada: 


WRITE FOR BULLETIN 350 for details of American-Marsh Pumps (Canada) Ltd., Stratford, Ont. 


Model HLM above — or describe your application. 


CENTRIFUGAL, TURBINE, STEAM AND POWER PUMPS FOR TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION, ETC 
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WITH AN 
AMESTEAM 


GENERATOR 


For: 
PROCESSING 
HEAT — POWER 


20 sizes, 10 to 600 H.P., 15 to 200% 
W.P., oil, gas or oil-gas combina- 
tions with quick fuel switchover 
feature. 


SAVINGS IN FIRST COST! 


Your purchase price includes complete unit — no 
hidden “extras” to buy later on! 


SAVINGS AT INSTALLATIONS 


Just set on level concrete floor, connect to service 
lines and breeching. Nothing to assemble, No 
brick work required. 


SAVINGS IN OPERATION 


A minimum of supervision — lower manhour 


FULLY ASSEMBLED EASY TO CLEAN 


All piping, wiring and operating Ames-designed davit hinged flue 
parts completely assembled and covers and baffle provide quick requirements for maintenance — easily replaced 
tested at factory — units shipped and complete access to the furnace 
in ready-to-fire condition! and all tubes. 


inexpensive plastic refractories — 80% thermal 
efficiency. 


Write for bulletin today! 
AMPLE ROOM 
uatorneuth for eer AMES IRON WORKS, INC. 


vicing auxiliary 


equipment. Control Oswego, N. ke Box D-75 


anel at eye level. 
P y Gentlemen: 


Please send me further information on AMESTEAM 
GENERATORS and name of nearest representative 


NAME 


COMPANY 


AUTOMATIC ADDRESS 


operation, fully ---- 
safeguarded, is pro- 

vided by factory 

installed and tested 

control system. 


BOX 
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WHO'S WHAT , a B 1} LE) BLOH ER CU. Ceorge E. Szekely. gren- 


Continued 
eral manager. 





> REFRIGERATION INDUSTRY SAFETY 1D > BLAW-KNOX CO. A. E. Hohman. coordinator of 
VISORY COMMITTEE—Carl F. Brooks of Frigidaire spec ial sales activities: Paul F. Vollmer. advertising 
Div. of General Motors Corp., chairman; R.L. Wil- manager succeeding Mr. Hohman. 


liams of Kinetic Chemicals of Wilmington. Del.. vice 


chairman; George S. Jones. Jr. of Air Conditioning 


ey ; >» DAY & NIGHT DIV... CARRIER CORP.—Lewis 
and Refrigeration Institute. treasurer. ‘eh 
G. Elia and Donald R. Starin. to sales engineering 
staff; Frank R. Spratt, California regional manager. 


» TRANE CO.—Thomas S. Parker, to the company’s 


service department. 


» HANDY & HARMAN—M. W. Townsend, ap- 


pointed to the board of directors. Mr. Townsend is 


>» TURNER BRASS WORKS—Harold V. Engh. presi- é dl 
dent. Mr. Engh succeeds John Slezak. resigned. He rae SS Sie premeem. 


was formerly president of Pyle-National Co. 


» ALBERT KAHN ASSOCIATED ARCHITECTS & 
ENGINEERS—R. E. Linton and S. King. elected to 


the board of directors. 


» CHELSEA FAN & BLOWER CO., INC.—Albert 
FE. Ott, merchandise manager. He will act as the as- 
sistant to the executive vice president. 

» KULJIAN CORP.—Hilton A. Levonian, vice presi- 
> FLEXIBLE Tl BING CORP.—William Gibb. Jr.. dent in charge of consulting engineering. 
secretary of the corporation. 


>» ROCKWELL MFG. CO.—Paul ¢ Kreuch. vice 


>» FOXBORO CO.—C, C. Fuller, vice president; H. president in the meter and valve division: Eugene F. 
QO. Ehrisman. general sales manager: J. J. Burnett. Foubert, vice president in charge of industrial re 
field sales manager. lations. 


‘ 


Maintain Proper Boiler Water Concentrations — 


FOR enuianemniiel : , 
ECONOMICAL) fem 
BOILER Se Pee || 
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Continuous pantk ls ge 
bo) dard WHITLOCK AR 
tan Ss 
Blowdown Syste 
| ccessories 
OMICcAL: standard low cost 2 4 
: “ COOLING 
aun th all operating componen 
OMPLETE: o ed 
. strols carefully selectec ; 
a ttendance requirec | . | | | 
: at - , 
AUTOMATIC: no : 
; | ) 
° » 2 ee ES | 
This Continuous . ——— aa f qi Ses ; 
Blowdown System automatically pro- WASTE «ORES EES pas 
vides effective, low-cost boiler protec- BLOWDOWN coouR  ( at 





tion. Ask us to recommend a unit 
engineered for your plant. 


THE WHITLOCK MANUFACTURING COMPANY 


44 SOUTH STREET * WEST HARTFORD 10, CONN. 
New York © Boston * Chicago * Philadelphia * Detroit * Richmond 
Authorized representatives in other principal cities 
Q In Canada: Darling Brothers, Ltd., Montreal 





Designers and builders of bends, coils, condensers, coolers, heat 


exchangers, heaters, piping, pressure vessels, receivers, reboilers. 





250 Heating. Piping & Air Conditioning. July 1955 








~ GENERAL 


the this mile-long * 
name | warehouse 


that 
stands 


for... QUALITY 
in air conditioning 
REGISTERS nd’ GRILLES 


Already acclaimed one of the leaders in the commercial 
grille field, the consistent quality of General products is 
bringing the name “preferred acceptance” across the 
country—with those who know. 

G-R precision workmanship—and mass output—are the 


result of the finest in high-production facilities. Investigate 
the line that’s—"Second to None.” 
a 


EVERYTHING STREAMLINED 


General 


depends upon 














ustable registers 


fe) a 














quiet, 





Silentite DAMPER 


rd on General register steady 
r furnished separately, the 
Silentite opposed-blade 


suai dildiadix eck a air 
imper controls e with- 
turbulence 


Mom 


Q 


rced hol- 


strength 


trako 


out rattling. 
Cross section shows 
streamlined contour. 


Penn Airette 





Lijiil 














performance plus appearance make Penn Airettes 
a popular partner on many important projects. These 
self-contained propeller fan roof ventilators come on 
the job as a complete package — ready for installation. 


o ve They feature clean contours, substantial weatherproof 
se STAMPED GRILLES housings, Direct or V-Belt Drives, Capacities from 400 


able residential win- Plain Lattice, Pencil-proof 
J (schools), Sanitary “- to 40,000 cfm. 
Your Penn Ventilator man will be glad to show you more 
DUCTROL — about this exhauster or any of the other products in Penn's 
ine includes air directors, : complete line of powered and gravity: roof ventilators. 
unting frames, l : 
door grilles, 
iccessories, metals 


Complete 
finisl P Representatives 


Literature 
and 


shes. Oe P ¢ ? i ' 
7 ine a Available . ; 
A Complete ess Write to , Distributors 


Engineering in principal 


J . ‘ Write for Catalog ' cities 
~~ Cooling and Ventilating On Your Letterhead Department 


GENERAL (fy REGISTER PHILADELPHIA 40, PENNA. 


CORPORATION . FOR MORE THAN 25 YEARS 
Street Cedar Grove, N. J. ‘ THE BUILDERS’, TOP LINE 
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A BURNER UNIT 
TO FIT EVERY APPLICATION! 


Regardless of application . . . commercial, industrial or 
domestic... there’s a POWER-FLAME BURNER engi- 
neered to give superior performance more economically 


BFG Series—Outstanding in the 
industry, with these advanced 
features: factory wired - con- 
trols and valves mounted... 
wired sequencing panel pro- 
vides purge period for utmost 
safety ...positive control of 
air for combustion. 8 easy-to- 
install models in capacities 
ges from 450,000 BTU to 9,000,000 
A box manufacturer in Pittsburg BTU input. Large capacities 


required continuous low cost Sow heath é 
steam. Of course he chose this *°F Heating or power process- 


compact Power-Flame Burner. ing. 





FG Series—POWER-FLAME’S 
answer to the homeowner. An 
inexpensive replacement of oil 
burner for the small or large 
home or small industrial appli- 
cation. 3 gun type units... 
Model FG 175 capacity to 
175,000 BTU, AGA listed; 
ee Model FG 330, capacity to 
Another example of an oil fired 330,000 BTU, AGA listed; 
ee, ee to gu wih Model FG 6500, capacity to 
500,000. 





FGO Series—POWER COMBI- 
MATIC gas-oil—6 models—for 
gas and light oil in capacities 
to 3,500,000 BTU input. Fea- 
tures include...automatic ig- 
nition for both fuels... auto- 
matic air adjustment... elec- 
A single compact unit firing both tronic safeguard ... factory as- 
gas and oil. A clothing store in ambled and tested for both 
Missouri elected the Power-Flame gas and oil. Automatic or man- 


FGO 3500 for uninterrupted : 
heating service. ual changeover optional. 





A Power-Flame Dealership can be 
valuable; write today for complete information 





A Division of 
Siemon Manufacturing Company @ Grandview, Mo. 


WHO'S WHAT 


Continued 








>» WORTHINCTON CORP.—William J. Millett. as 
sistant vice president in charge of manufacturing of 
the air conditioning and refrigeration division: Hell 
muth Walter, director of research: Robert S. Sher- 
wood, assistant director of research; Peter J. Dalton 
product manager of the air conditioning and refriger- 
ation division’s packaged products section. Former 
director of research Ralph M. Watson is leaving 
Worthington to become Associate Dean of the L.C. 
Smith College of Engineering and Chairman of the 
Dept. of Mechanical Engineering at Syracuse Uni- 


versity. 


» COPELAND REFRIGERATION CORP.—Frank J. 


Gleason, executive vice president. 


» AIR-CONDITIONING {IND REFRIGERATION 
INSTITUTE—A. Micgliaro. public information direc- 


tor. 


®  *. CAST CO—H. Kirkby, director of 


marketing. 


» INTERNATIONAL NICKEL CO... INC—ML.D. 
Bellware, a member of the welding froup of the de- 
velopment and research division’s technical service 
section; Leon M. Petryck, a research metallurgist in 
the welding section of the research laboratory at 


Bayonne, N.J. 


e L.O.F. GLASS FIBERS CO.—Robert V. McCallis 
ter, sales manager for equipment and industrial sales; 
Richard K. Trask, manager in charge of distributor 
and acoustical sales; Hugh W. Paul, manager of tech- 
nical sales service; Milton W. Gregory, manager of 


bonded mat sales. 


» LINCOLN ENGINEERING CO.—Alton F. Davis, 
recipient of a “Distinguished Alumnus” award for 


1955 from Ohio State University. 


» RHEEM MFC, CO.—John F. Fraser, Jr., sales pro- 
motion manager; Robert L. Anderson, to the market 
vesearch department of general sales, heading re- 


search activities on plumbing and heating products 


>» SERVEL, INC.—A.B. Kennison, a vice president 


coordinating research and product development. 


» STEWART-WARNER CORP.—Edgar L. Conn, 
manager of manufacturing for the company’s South 


Wind Div. in Indianapolis. 
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For EVERY 


CONDENSATE RETURN 108- 
AURORA 


has the COMPLETE 
ANSWER 


For example 


APCO-MATIC 
VERTICAL 


COMPACT 
* 


EFFICIENT 
* 


QUIET 
* 


DURABLE 


. 
DEPENDABLE 


CONDENSATE 
RETURN UNIT 


These APCO-MATIC's combine the latest features in 
vertical turbine-type pump design with small space, 
quiet dependability, completely automatic condensate 
return with a minimum heat unit loss. Available for 
heating systems rating from 800 to 10,000 EDR and 
pressures up to 50 P. S. I. 


LOW RETURN OPENING 
Convenient for connection to close-to- 
the-floor return lines. 

DUAL DISCHARGE OPENINGS 
Provide optional connection for piping 
to boiler. 

BRONZE PUMPING UNIT 


Insures long life and no deterioration of 
pump parts by corrosion. 


COMPACTNESS 
Rectangular receiver — maximum capac- 
ity — minimum space. 
QUIET OPERATION 
Close coupled pump is quiet. Pump and 
Motor mounted on rubber. 
MECHANICAL SEAL 
Eliminates all leakage. Keeps floor dry 
and clean. 
MAINTENANCE 


Replacement of worn parts or complete 
unit without disturbing piping connections. 


OTHER CONDENSATE RETURN UNITS by AURORA 


Whether returns are high, low or below floor level Aurora 
has horizontal and vertical units, simplex and duplex, for 
practically every size of condensate return problem. Des- 
cribe your applications; we'll send you bulletins. 


Complete information on Request 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP wivisiox 
THE NEW YORK AIR BRAKE aed) 
80 LOUCKS STREET AURORA + ILLINOIS N 
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CHECK 
THESE 
DISTINCTIVE 
FEATURES 


Write for 
BULLETIN 
113-LR 





Gravity roof ventilatio 
an aid in restricting 


ARE LOSS 


Swartwout @ 
Airmover 


< 


Swartwout 
Fire Valve 


The new technique — 


s \ } ” e Ly 
Escape” Ventilation 
lets smoke and fumes OUT and UP 
— helps keep fire from spreading 


The worst handicap to fighting fire, accord- 
ing to firemen, is dense smoke and fumes 
created by burning materials, oil, chemicals, 
etc. that bide the flames! Reveal the flames, 
they say, and they can fight more successfully 
and limit fire spread. 

Fire authorities and insurance companies are 
increasingly active in studying this principle 
and in trying to establish standards. Swart- 
wout provides two products for “Escape” 
ventilation over factory rooms, auditorium 
stage areas, stair wells and vent shafts. 
AIRMOVER, widely used large scale ventilation 
system, is effective for “Escape” ventilation when 
equipped with fusible link releases for dampers. Can 
be installed by single units or in continuous runs. 


FIRE VALVE, for extreme heat release only, has 
two large dampers that drop when fuse melts, pro- 
vides 46 sq. ft. of escape area per unit... Write for 
“Escape” Ventilation Bulletin 350-F. 


[f, 


Roof Ventilators and Ventilating Louvers 


POWER PLANT EQUIPMENT © PROCESS INDUSTRY CONTROLS 















COMBAT CORROSION! 


Specify 
BIW NPIEKCKOVANG I 


. .» the Original Coal 
Tar Coating in Tape 
Form for Pipe, 

Pipe Joints, Couplings 
‘and Tanks 





TAPECOAT isa 

coal tar coating 
with a tar-saturated 
close-woven fabric as a 
carrier for speed of appli- 

cation. The coal tar is self-bonding and requires 


no foreign adhesives. 


Because coal tar is na- 
ture’s Own protection 
against corrosion, 
TAPECOAT resists 
moisture, acids, alka- 
lis, soil stress, electrol- 
ysis, chemical fumes, 
fly ash, salt water, salt- 
laden air, barnacles, and other severe corrosive and 


abrasive conditions above and below ground. 


TAPECOAT is clean to handle and easy to apply 
by spiral or “cigarette’”” wrapping with the use of a 
torch to bleed the coating to insure a continuous 


bond. It cuts maintenance and replacement costs. 


TAPECOAT is sized to the job—comes in rolls of 
2”, 3”, 4, 6”, 18” and 24” widths to meet specific re- 
quirements on pipe, pipe joints, couplings, tanks, 


cable, conduit and other vulnerable steel surfaces. 





PROVED IN 
SERVICE 
SINCE 1941 





TAPECOAT has 
proved its depend- 
ability over the years in serving gas and 
oil companies, railroads, telephone com- 
panies, air lines, shipbuilders and opera- 
tors, water and sewage works, chemical 
and industrial plants, engineers and con- 

tractors - « Providing continuing 
protection against corrosion 
















Write for descriptive brochure and prices. 


The TAPECOAT Company 


Coal Tar Tape Protection 












Originators of 


1555 Lyons Street, Evanston, Illinois 












WHO'S WHAT 


Continued 





» CIFFELS AND VALLET, INC... Detroit—Ray- 
mond F. Giffels, recipient of a special Centennial 
Award from Michigan State College for “outstanding 
contributions to society, for achieving distinction in 
his endeavors, and for setting the highest standards 
of accomplishment.” Mr. Giffels, secretary-treasuret 
of Giffels and Vallet. is one of eight to receive the 


award this year. 


>» ARCOS CORP.— John K. Light. assistant sales man- 
ager: James A. Brickett. Jr.. New England district 
sales manager. the post held by Mr. Light prior to 


his advancement. 


>» BAILEY METER CO.—Paul S. Dickey. president: 
Harvard H. Gorrie, vice president in charge of all 
engineering activities. Mr. Dickey succeeds Robert S. 
Coffin. who was elected chairman of the executive 


committee and named management consultant. 


» MWETAL & THERMIT CORP.—Dr. J.E. Stareck. 
director of research; H.D. McLeese. general sales man 
ager: George C. Betz, manager of sales. Chemical 
& Metals Dept.; John A. Peterson. Jr.. appointed to 
the ceramic service staff; William C. Cuntz. assistant 
manager of sales, Welding Dept. 


» NATIONAL-U.S. RADIATOR CORP.-Edward | 


James. general office manager. 


>» COMBUSTION ENGINEERING, INC. Donald 5S 
Walker, a director. Mr. Walker is vice president and 


director of sales. 


» CONNOR ENGINEERING CORP.Walter L. Ber 


dahl. advertising manager. 


» CLYDE TUBE FORGINGS OF AMERICA, INC. 


jay S. Case. vice president in charge of production. 





» NATIONAL CYLINDER GAS CO.—Walter H 
Girdler, vice president; Harold W. Alenduff, treas 


urer. Mr. Girdler is a director of the company. 













INC, 


S.L 





» PHILADELPHIA GEAR WORKS, 


Crawshaw, assistant to the president. 


>» WOLVERINE TUBE, DIV. OF CALUMET & 
HECLA, INC.—Dr. Donald Q. Kern. professional con- 


sultant in the field of heat transfer. 
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BEND PIPE 
FAST WITH 
A GREENLEE 
BENDER 


Built for the tough jobs, the Greenter Hy- 
draulic Bender saves hours, cuts costs on your 
piping work ...smoothly bends a// sizes of 
pipe up to 5”. With the GREENLEE, one man quickly 
makes accurate bends ‘‘right on the job’’ exactly 
where and when needed! Many owners report 
labor savings of 50% and more . . . and the cost 
of many manufactured bends and fittings is 
eliminated. Compact, portable, versatile... 
use the same power unit with radius attachments 
for making radiant heating return bends. Two 
models. Portable power pump also available to 
put your bending on a fast ‘production line”’ 
basis. Reduce costs, speed jobs with the GreEn- 
LEE Bender, which often pays for itself on the 
very first job. Get facts today. 


TUBING BENDERS Swiftly produce ac- 
curate small-radius bends in tubing and 
pipe. No flattening or kinks. Especially 
designed to form neat bends to fit sharp 
corners and nooks and other close 
quarters. Various sizes and models for 
pipe, steel, copper, brass and aluminum 
tubing. 


TOOLS FOR CRAFTSMEN 


GREENLEE 


Greenlee timesaving tools for plumbing and heating work: Hydraulic 
Pipe Pushers * Hydraulic Pipe Benders * Tubing Benders * Pipe Bits 
Auger Bits * Spiral Screw Drivers * Chisels * And many more 
Greenlee Tool Co., 2347 Twelfth Street, Rockford, Illinois 


SAVE 
TIME 
and MONEY 


when you form 


FLEXIBLE CONNECTORS 


ELGEN SILENT DUCT 


*Pats. Pend. 
Imagine, this one-piece, factory-assembled metal-to-material unit 
unrotls absolutely flat! No more bothering with unwieldy duct ma- 
terial that buckles easily. Elgen Silent Duct makes on-the-spot work 
a cinch .. . you just measure and cut. You can fabricate any type 
of flexible duct connector in minutes . . . with half the effort! You 
can save up to 60%! No more worry about an inventory of ‘‘made- 
up” parts, either. Your choice of U.L. approved, (Gov't. Spec. Mil-D- 
10860) canvas, Johns-Manville asbestos and U. S. Rubber neoprene 
coated fibre glass, in 3” or 6" widths attached to 24 or 26 gauge 
galvanized steel or 24 gauge aluminum to fill every job requirement. 
All available in handy-to-use 25, 50 or 100 foot rolls. 


2 More Elgen Products 
That Put Profits In Your Pocket! 


ELGEN ALL-TITE VANE RUNNER 
® Quickest and easiest way ever 
devised for installing turning vanes 
for square elbows ® No special 

, tools required; vanes lock 
easily with blow of hammer 


. 


ELGEN DAMPERSET 

For Multi-Blade Dampers . . . 
Parallel or Opposed © Most perfect 
damper hardware developed 

® Assembles in a jiffy .. . cuts 
assembly time in half © Easily 
adjusted and self-aligning. 
Licensed by Minneapolis-Honeywell 


ELGEN PRODUCTS ARE SOLD THROUGH 
LEADING JOBBERS EVERYWHERE. 


“Put Profits In Your Pocket!“ 


y 


Write today for free catalog and “spec” sheet! Dept. E-6 





i TE DRTC cig et BR ae PE IOS ewe: 


ELGEN MANUFACTURING CORP. tens isiona ciny, n. y 
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| WHO'S WHAT 


Continued 





> WILLOW RUN RUBBER AND LINING CO. 
edward H. Hindle. added to execulive board and 
sales staff. 


> J. A. ZURN MFG. CO.—Harry E. Goss, assistant to 
the president in charge of manufacturing, distribution 
and warehouse operations on the West Coast and 
other areas; John H. Schmid, research engineer in 


New York City. 


P COPPER & BRASS RESEARCIT ASSN.— Austin 
Ki. Zender, president. Mr. Zender is executive vice 
president of Bridgeport Brass Co., Bridgeport, Conn. 
» A. W. CASH CO.—John A. Wiedmann, director of 


UNIT HEATERS research and development. 
Trouble-free hesiling soit iw the. .. 


Nation's Leading Industries site [929 





» DAYTON AUTOMATIC STOKER CO.—Joseph F. 
Stenglein, executive vice president and general man- 
ager. 


...NO Maintenance or Repairs 


The reason for this wide acceptance bi ESTINGHOUSE ELECTRIC CORP. EW. Seay 


GRID’S All-Cast construction having similar metals in 
contact with steam prevents electrolytic corrosion 


GRID’S ability to withstand steam pressures up to 


assistant manager of general advertising. 




















2502 PS! 
GRID’'S low outlet temperatures, proper fan sizes and motor > ‘ 
speeds assure delivery of warm comfortable air in ample vol- > R-P& {L] k DI] °9 {MERIC IN ¢ H {1N A 
ume, directly to the spot where it is needed. Maintenance cost ’ ' . 
conscious management men turn to GRID for relief from the CABLE CO. John W. Swengel, assistant works man 
continuous expense of heating failures experienced with ordinary y s 
unit heaters. GRID Unit Heaters installed in 1929 are still opera- ager, 
ting today the only attention needed has been an occasional 
oiling of the motor. No ordinary unit heater can approach this 
record. 
» AJAX FLEXIBLE COUPLING CO., INC.—Wayne 
Belden, president; Charles W. Belden, vice presi- 
dent; Harley E. Northrop, treasurer; Robert G. Cady, 
@ STEEL MILLS Merch & Co. Inc. @ ELECTRICAL secretary 
United States Sfee Allied Chemical 8 Oye APPLIANCES = 
Allegheny Ludlum be em ” r General Electric Co 
and Stee o ges oe worms Bendix Corp 
Bethlehem Stee! Corp eit Louis Allis Co 
Carnegie C 
ae 6 , a. * FOOD PRODUCTS » SALL MOUNTAIN CO.—John W. Kellar, ap- 
Co BRORR Swift : : ; 
Armco Steel Co Gre thern General Foods Corp pointed to special account development in the sales 
American Steel & Wire C Kraft Foods 
American Chain & Cable a department. 
icego rth tern Borden Co 
© PAPER PRODUCTS a. Penick & Ford 
Marethon Corp nois Centre et 
Everett Pulp & Paper Co Northern Pacif e MISCELLANEOUS 
* ete cok 4 Stiumesete Stiaing & tte » TYPHOON AIR CONDITIONING CO... INC. 
Consolidated Water Power ° " ae 
6 Peper Go © RUTOMOTINE a S. Byron Stone, advertising and_ sales promotion 
National Container Electric Auto Lite Co Hercules Powder / 
“ : General Motors Falk Corporation : 
on — Armstrong Cork director. 
Kelsey Hayes Whee Nationa! Lead Company 
* CHEMICAL PLANTS US. Rubber Co Stenderd_ Oil Co 
E. |. Du Pont Chemical Co Goodyear Sinclair Refining Ce 
Monsanto Chemical Co et Union Carbon & Carbide 
p UNITED STATES AIR CONDITIONING CORP. 
L.P. Hanson, administrative vice president; R.P. 
Kelley. general sales manager. 
Get the full story today. Ask for booklet 
CORROSION IN UNIT HEATERS . . it’s yours upon request 


>» 7T.R. FINN & CO., INC.—Arthur W.H. Towne, 
D. J. MURRAY MANUFACTURING CO. sales manager for the company’s industrial division. 


Manufacturers Since 1883 sd WAUSAU, WISCONSIN 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


» FARR CO.—Cletus J. Oster, plant superintendent. 
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There are 


21 BASIC INDUSTRIES 
and 
HENDRICK 
Serves Them ALL ! 


That's right! Hendrick serves 
every one of the 21 basic 
industries designated by the U. S. 
Department of Commerce under 
its Standard Industrial Classifi- 
cation list. If you have a 


One of three Goulds Fig. 3750 pumps circulating chilled water in air 
conditioning system in big color processing building of Eastman Kodak 
Company, Rochester, N. Y. 


They help keep 
roses red and violets blue 


Processing color photographs requires extremely 
close control of temperature at all stages. 

In the big color film and print processing building 
in Kodak Park, in Rochester, N. Y., three Goulds 
pumps like the one shown above help maintain the 
correct temperature by circulating 50° water through 
heat exchangers serving process work rooms. 

The critical nature of the process means that these 
pumps must stay on the job 24 hours a day—day in 
and day out—and these Goulds pumps have been 
doing just that for the last two years. 

You can insure the same kind of dependable pump 
performance in your air conditioning installations, 
too, by specifying Goulds pumps. There’s a Goulds 
pump for every liquid handling job—designed from 
the experience gained over a century of pump man- 
ufacture, and ruggedly built to give long, trouble 
free service. 

Your Goulds representative will be glad to help 
you select the right pumps to fit your requirements. 
If you prefer to write directly to our main office, your 
inquiry will receive prompt attention. 


perforating problem and are 
not already familiar with 
Hendrick's facilities, we stand 
ready to serve you, too! 


Whatever your needs be, if you 
wish to perforate metal, rubber, 
plastic or masonite for a 
screening, straining, decorative, 





display or acoustical application, 
Hendrick's long experience can 
be of real help. Join the long 

list of manufacturers who now 
derive untold assembling and 











selling benefits by using Hendrick 





Perforated Metal as a fabrica- 
tion material. Call Hendrick 
today. 


Hendrick 


MANUFACTURING COMPANY 
48 DUNDAFF ST., CARBONDALE, PA. * Sales Offices in Principal Cities 


Goulds popular “close-cupid” Fig. 
3642 and Fig. 3643 pumps provide 
compact efficiency, simplicity in 
small installations. In sizes from 
to 5 HP. Capacities up to 175 GPM, 
and heads to 140 ft. For additional 
details write for Bulletin 624-A.3. 


Goulds Fig. 3405 double suction 
pump offers many advantages for 
larger installations. Available in 19 
sizes, providing capacities up to 
6,400 GPM, heads to 260 ft. For 
full details write for Bulletin 721.6. 


A —— _ PUMPS INC. 
uld. nee 


Perforated Metal Perforated Metai Screens * Wedge-Slot Screens « Archi- 


tectural Grilles * Mitco Open Stee! Flooring * Shur-Site Treads * Armorgrids Atlanta - Boston » Chicago » Houston « New York + Philadelphia - Pittsburg + Tulsa 
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= os AT WHO'S WHAT Collies 
Cut customer fuel bills 
>» GATES ENGINEERING CO.—John F. Ewert. Jr.. 
days a week director of advertising and sales promotion. 


» COMBUSTION ENGINEERING, INC.—Theodore 


A. Dyke, vice president. He was formerly manager of 





the export division of the company's general sales 


department. 


IN THE TERRITORIES ... 
(Recent sales appointments) 


> GENERAL FITTINGS CO—Greg J. Magratten. 
New York City sales representative for industrial 
heat exchanger products; Edmond Fain, representative 
for Virginia, North Carolina, Maryland, Washington, 
D. C.; Earl H. Neilson, a similar post covering Rhode 


Island, eastern Connecticut, southeastern Massachusetts. 


it’s good business to always » C.G. HUSSEY & CO.—John B. Turnbull, northern 
install a PARAGON 700 Series Ohio district manager. 


Calendar Time Switch 
on commercial heating units » JANITROL HEATING & AIR CONDITIONING 


YES. the good word gets around fast when a DIV .—R. Wayne Miller, representative for north cen- 
Paragon 700 Series Time Switch is on the tral Ohio. 
job cutting heating bills. Heat-is automatically 
turned off when not needed. Customer satis- 
faction through lower fuel bills plus fewer 
service “call backs” are big profit boosters » C. A. DUNHAM CO.—James Guest, Toledo sales 
for you! Check these features: : 
® COMPLETELY FLEXIBLE — completely econom- 
ical. Switch settings can be made for the en- 
tire week’s schedule, yet easily and quickly 5 ; } 
changed. ON-OFF or OFF-ON operation » FEDDERS-QUIGAN CORP.~-John D. Daly, branch 
can be as close as 3 hours. manager of new factory sales office in New York 
® FULLY AUTOMATIC — set it, then forget it. City: Griffith 
Saves money weekends, for example: switch ; ; : ae 
may be set to cut off heat Saturday noon, Indianapolis area; Harry H. Rowland, Florida dis- 
then automatically start regular heating 
cycle earlier than usual Monday. 
® INSTANTLY CHANGEABLE — simply set 
the dial trippers at desired day or night — . : f j 
hours. Total of 14 are supplied as » REFLECTAL CORP.—Robert D. Sunshine. South- 
standard equipment. west representative. 





representative. 


Distributing Co.. distributor for the 


trict manager. 


» MINNEAPOLIS-HONEYWELL REGULATOR CO. 


New managers for field offices are: O.V. Spoustra. 


Hammond, Ind.; W.C. Waltman. Louisville: George 


Rossiter, South Bend. 


-, 
As. he ae Sales appointees and their branch offices: Charles 
. Dial is graduated in hours and half-hours L. Dozois, Tulsa; Jerome A. Hagen. Milwaukee: 
Bulletin HP-5407 Night and day periods clearly separated . _ . 
Available in 24, 120 and 240 volts; 25, Charles R. Hartzog, New Orleans: Thomas B. Kendall 
beg 50 and 60 ope a complicated wiring. and Raymond E. Sawyer. Los Angeles: David W. 
: List low as .50. : . . ; 
Dept. 1811 = Kennedy, Baltimore; Hugh F. O'Hagan. Buffalo; 


See your jobber, 


James R. Pancake. Charleston; Jim E. Vermillion. 


PARAGON ELECTRIC COMPANY SS 


“le service eno} ere gre: / ) Alace 
y Wi i ces. wiscondse ; Field ervice engineers are: Anthony P. Alagero 
Boston; Erhardt H. Baer, International Div.. Ger- 
World's Foremost Manufacturer of Time Controls . . p: : 
many; Clarence E. Bixby. Albany; George M. Chock 
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COSTS MORE 
hath hhh 
(Arant Wilson 


SULATION 


Despite the advent of many lower priced insulations, 
many of the nation’s leading architects and engineers 
continue to specify Grant Wilson Dux-Sulation. One rea- 
son is that Dux-Sulation is just about indestructible — 
can't possibly be crushed or cracked. Its insulation and 
sound absorption efficiency, high to start with, cannot 
be impaired during installation. 


Dux-Sulation can’t powder, shift or sift. There are no 
“thin” spots, even at corners. There is no deterioration 
of any kind, no change of any kind. Insulating values 
are constant, indefinitely! 


Special adhesive and tape (sup- 
plied) obviate the need for any 
additional ‘‘fasteners’’. If desired, 
Dux-Sulation can be applied in 
the shop and still withstand all 
necessary handling. On all counts, 
especially on projects where noth- 
ing less than the best is accept- 
able, Dux-Sulation is still your 
logical choice — the insulation 
you can specify with absolute 
confidence . . . no ifs, ands or 
buts! 





write for 
Bulletin 567H-7 


(Prant Wilson in) 


ASBESTOS and INSULATING MATERIALS 


141 WEST JACKSON BLVD . CHICAGO 4, ILLINOIS 
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WOW READY! 
JO-BLAST 


POWER-TYPE DUAL FUEL BURNER 


FOR GAS — OIL! 





THE FINEST GAS BURNER...THE FINEST OIL BURNER 
.--NOW COMBINED IN ONE GREAT UNIT! 


In this new burner, Lo-BLAST scores another genuine engi- 
neering achievement. All the features which have made the 
Lo-BLAST Power Gas Burner the recognized leader in gas 
burning efficiency are incorporated...plus an oil burner which 
sets a new standard for efficient oil combustion. This burner 
features a Laminar Flame which conforms to the characteristics 
of the gas flame, permitting a combustion chamber correct for 
either fuel. 

Two models are available with maximum capacities of 
1,250,000 and 2,500,000 BTU. 


9 BIG FEATURES 


© Highest efficiency on oil or gas... 
Lo-BLAST design assures maximum 
fuel economy. 
@ Laminar Flame Oil Burner... 
Wide flat flame—no impingement 
on crown sheet or side walls. 
@ Fits low base boilers... Installs 
through average ashpit door. 
@ Durable—reliable—safe... Backed 
by 50 years experience. 
Factory tested. Underwriters’ 
Laboratories approved. 
@ Complete package . . . Shipped as- 
sembled and wired—easy to install. 
®@ Manual or automatic fuel selector... 
A damper transfers blower air to either gas or oil burner. 
Damper position governs switching action to controls. 
© Soft quiet flame... Low pressure combustion air keeps both 
oil and gas flames quiet. 
© Safety purge cycle... 30 second purge on each call for heat 
—also on fuel changeover. 
®@ No coking or clogging of oil nozzle... Shield protects nozzle 
against reflected heat. Air cooled during gas cycle. 
Send now for literature on this sensational new dual fue! burner 


MID-CONTINENT 


METAL PRODUCTS CO. 
1960 N. Clybourn Ave., Chicago 14, II. 





B/M METHOD 
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The three functions of the Burgess-Manning 3-Way 
Radiant Panel Functional Ceiling are combined for 
the first time to provide uniform radiant panel heating 
or cooling with ideal room acoustics for a new 
standard of human comfort. This is verified by schools, 
hospitals, office buildings, laboratories and restaurants 
of recognition, designed and built by men of vision. 
The “Radiant Panel” Principle of this most modern 
ceiling provides constant, uniform heating and cool- 
ing independently of air movement. Heat energy is 
radiated to or from the entire ceiling, to or from every 
surface or object in the room. Convection drafts and 
heat shadows are minimized — concentrated heat 
sources and overheated air are eliminated. The word 
is getting around and your more discriminating clients 
will want the facts—do you have them? 


Kuow the pacts - Write for Bulletin A-129-H 


5970 Northwest Highway, Chicago 31, Illinois 


Manufacturers of 3-way Functional Ceilings 
and Acousti-Booths for Telephoning 


WHO'S WHAT Continued 





ley, Charlotte; William G. Coffey, Hammond; Robert 
S$. Dodds, Hartford; Paul N. Farnham and Donald P. 
Stearns, Syracuse; Harry A. Fuller and William R. 
Georg, Los Angeles; Robert L. Henrioud, Greenville: 
William R. Kelly, Witchita; Robert C. Knowlton, 
Cleveland. 

Also: Jean Guy Leblanc, Montreal; George F. Lind- 
quist, William F. Neuner and Charles F. Wohlmacher, 
New York; James C . Martin and Johnnie E. Me- 
Lemore, Dallas; Ullie F. Merritt and Michael A. 
Sanchez, Houston; Philip M. Nelson, Dayton; Wil- 
liam L. Newton, Kansas City; Fred G. Von Schwerin. 
International Div., Minneapolis; Harold T. Willis. 
Oklahoma City; Earl C. Witty, Chicago; Carl F. 
Zich, Buffalo. 


>» WOLVERINE TUBE, DIV. OF CALUMET & 
HECLA, INC.—J.H. Smith, as East Central district 
sales manager, transferred from Dayton to Detroit; 
R.B. Flynn, territorial supervisor in Dayton for the 
companys Columbus and Louisville offices; Jack 
Gavigan, replacing Mr. Flynn in Detroit; Jack Shee- 
han, replacing Mr. Gavigan in Louisville. The com- 
pany has moved its greater Chicago sales offices to 
Evanston, headquarters for E.J. Campbell, Midwestern 


district sales manager. 


» ACME INDUSTRIES, INC.—Henry Banks Ed- 


wards, southern regional sales manager. 


>» A-P CONTROLS CORP.—Vince Reynolds, sales 
representative in the company’s Dallas area covering 
Texas, Oklahoma, Louisiana, Arizona. 


>» SURFACE COMBUSTION CORP.—William N. 
itzcharles, new representative for F.J. Evans Engi- 
neering Co., Surface Combustion’s sales agent in 
Houston. 


» FAIRMONT ALUMINUM CO.—New representa- 
tives responsible for technical advisory services and 
sales of aluminum coils. circles and sheets: C. L. Pur- 
sell, Michigan; George E. Sandberg Co., Minnesota, 


western Wisconsin. 


>» 71 VEL MFC. CORP.—Tropicaire Engineering 


Co., direct factory representative in Florida. 


a DRAYER-HANSON, INC.—Allied — Refrigeration 
Suppliers, Inc., representative for part of southern 
California, Lower California, and Yuma, Ariz. and 
vicinity. 


Heating. Piping & Air Conditioning, July 1955 











Send for This Useful 


Reprint Volume 


“CORRECT PRACTICE 


INDUSTRIAL PIPING" 


— All-New Second Edition — 


196 Pages — 81/2” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 
out by piping experts. 

Design, installation, operation, and mainte- 
nance . . . steam, air, gas, oil, process, water 
and refrigeration piping . . . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from 


many different angles. 


Send $1.50 today for this book to the 


address below. 


PILLOW 
BLOCK 


the only DOUBLE LUBRICATION 


Pillow : ss QUIET OPERATION 
with all these 


outstanding 
features! 


SELF-ALIGNING 
LOW COST 


Randall offers the most complete line of high quality Graph- 
ited Sleeve Bearing Pillow Blocks to be found anywhere. 
They are available in many different styles and sizes*for 
light, normal, and heavy duty applications on shafts from 
4” to 3'%%,” inclusive. They have a reputation for giving 
long, quiet, trouble-free service with the minimum of main- 
tenance. See this complete line of competitively priced 
pillow blocks at your local distributors, today. 


The exclusive Randall Ball Assembly, here 
illustrated, is in its several different 
styles, a basic part of every Randall Pil- 
low Block. It is mode of a precisioned 
hollow ball packed with No. F-11 wool 
felt. When the graphited bronze bushing 
is pressed into the ball, a large ‘deep 
well” oil reservoir is formed. Oil from 
this reservoir is fed to all parts of the 
bearing surface by porous graphite plugs 
and grooves in the bearing. Thus proper 
lubrication is assured under extreme op- 
erating conditions. Randall Ball Assem- 
blies are readily adapted to a variety 
of different housings and may be pur- 
chased separately for individual designs. 


Additional information on Randall’s complete line of Pillow 
Blocks and Ball Assemblies is yours upon request. 


BRONZE BAR STOCK GRAPHITED BEARINGS 
BRONZE BUSHINGS THRUST WASHERS 
PILLOW BLOCKS SAFETY COLLARS 


PUBLISHING COMPANY SHEET LUBRICATOR BRONZE CASTING 


6 North Michigan Ave. Chicago 2, Illinois RANDALL GRAPHITE BEARINGS, INC. 


1012 S. Greenlawn Ave., Lima, Ohio 
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WHO'S WHAT 
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» JOHNSON SERVICE CO.—H. F. Abendroth, as- 


sistant manager of the company’s Chicago branch. 


» PENN INDUSTRIAL INSTRUMENT DIV.—\ il- 
liam F. Braun, regional sales manager for the eastern 
United States. 


p» PEERLESS ELECTRIC CO. 


representative for the New England states. 


Ray V. Norman, sales 


> J. F. PRITCHARD & CO. OF CALIFORNIA 
Factory Sales & Engineering, Inc., sales representative 


for southern Louisiana, southern Mississippi. 


» REVERE COPPER AND BRASS, INC.—William 
F. Otto, manager of the company’s New York dis- 


trict sales. 


>» BELL & GOSSETT CO.—Richard S. Dawson Co.. 


southern California district representative. 


» B-l-F INDUSTRIES, INC.—M. H. Strickland, man- 


ager of industrial sales, Chicago district. 






winning points: 


fuels 
stant, clean heat 
similar units 


blower RPM 





aD 


12 sizes. 


Write today for 
complete information 
and specifications. 





National Cha mpion 


44¢ Tuat WINNIN 


“Sink” your heating problem in one easy stroke. Swing to National Champion 
Heaters. Whatever your heating need—space heating, tempering, make-up air, 
curing, drying or de-icing—there’s a National Champion to do the job. Check these 


© 80% guaranteed heating efficiency 
¢ Direct fired for gas, oil or combination 
© Completely automatic controls — for con- 


© 70%-150% more heat transfer area than 


NATIONAL CHAMPION HEATERS—6 Models — 66 Sizes 


. M—vertical Model D— vertical 
unit with discharge unit for duct 
heads, 12 sizes. 


2,000,000 BTU CAPACITIES 


200,000 to 


NATIONAL HEATER COMPANY, IN. 


180 Cleora Avenue, St. Paul 4, Minnesota 





» WOLVERINE TUBE DIV. OF CALUMET & 
HECLA, INC.—C. P. Whitlock, Philadelphia sales 
representative; William R. Morrisey, a similar post 


in Chicago and surrounding area. 


» CONNOR ENGINEERING CORP.—Henry _ J. 


Couch, manager of the Chicago district office. 


p» RESEARCH PRODUCTS CORP.—Duane B. Beck- 
er, district sales manager for the company’s air filtet 


division for Wisconsin, Minnesota and the Dakotas. 


>» SWARTWOUT CO.—Whitney M. Kerr Co., rep- 
resentative for power plant and industrial ventilation 


equipment in Kansas and western Missouri. 


» BEAVER PIPE TOOLS, INC.—Ned Dengler, dis- 
trict sales manager for southern Ohio, Indiana, West 
Virginia, Kentucky. 


p» COOPER ALLOY FOUNDRY CO.—John Wilfert 
Co.. distributor serving New York, New Jersey and a 


considerable foreign market. 


> TRANE CO. 


sales office in Tampa. 


I. Lamar King. named to new branch 


¢ DRIVE / 


Electronic flame failure control 


performance 


Medel P — portable, Model ® — inverted 

vertical unit for fex- unit with discharge 

ible duty. 6 sizes. ds at bottom. 12 

sizes. location of air mix- 12 sizes. 
ing dampers. 12 sizes. 


Model $ — vertical 
unit with side blow- 
ers 














© Highest available external static pressures 


¢ Completely wired, assembled and flame- 
tested at the factory to guarantee peak 


Listing by Underwriters’ Laboratories, 
® Quieter, smoother operation — lowest Inc. 





C—horizontal 
ceiling suspension 
to permit proper unit for space saving 
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CONDENSATE PUMPS 


HAVE THE WHOLE 


TRADE TALKING! ADJUSTABLE FLOAT SWITCH, 
COMPLETELY 
WIRED! 


SERIES — & i 


Cast Iron Tank 


EASY TO STOCK 
EASY TO SELL 
ATTRACTIVE TO 
DISPLAY 


REALLY COMPACT, 
TOO! TAKES UP F : 
ONLY 2% SQ. FT. t SERIES 4100 

OF FLOOR SPACE Stee! Tank — same 


operating features 





Sterlco Condensate Pumps are rug- 
gedly built, dependable, and simple PRODUCTS 

to install and maintain. Only two distributed through 
sizes required to take care of jobs LEADING HEATING 
up to 15,000 sq. ft. E.D.R. — and up 


AND 
. WHOLESALERS 
to 20 Ibs. discharge pressure. emer 


For you this means less working capi- 
tal tied up in floor stock. 


For your customers this means future 





increase in radiation may not require 


a new pump. FREE — “What You Should 
Know About Modern Steam 
Heating'’. Send for your copy. 


STEAM HEATING is MODERN, EFFICIENT, and DEPENDABLE 


STERLING, INC. 


3732 N. Holton St., Milwaukee 12, Wisconsin 
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For 
Intermediate and 
High Pressure Gas 


WEBSTER “RECTILINEAR 


Gas Burner 


Now available after almost three years of oper- 
ating tests and installations having capacity of 
1,242,000,000 Btu/hr. at 10 psig. 


This unique application of the Venturi principle 
has resulted in a high input burner that can be 
installed through very narrow rectangular fur- 
nace openings. 


It is recommended for inter-tube firing; firing 
in a horizontal plane through small openings 
over coal grates; firing in a vertical plane on 
either side or on a horizontal plane over a stoker 
or oil burner; and also for use in all types dry- 


ing kilns. 


It is small in size, and light in weight, with 
excellent turn-down without flash back; stable 
flame retention even at high inputs—low noise 
level. 


WEBSTER SERIES ‘R" 


Gas Burner 


For High Pressure Gas with Combination Oil 


When high pressure gas is available the 5 sizes of 
Series R Burners provide inputs from 2,000,000 
Btu/hr/burner at 1 psi to 50,000,000 Brua/hr/burner at 
10 psi. 


There are practically no limits to the possible uses 
of the Series R assemblies except those imposed by 
the gas pressure available. It is most widely applied 
to high pressure boilers of 100 hp and above, steam 
generators of all types and refinery furnaces. 


*TRADEMARK 


The WEBSTER ENGINEERING COMPANY 


TULSA, OKLAHOMA 


Division of SURFACE COMBUSTION CORPORATION. Toledo, Ohio 
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>» WORTHINGTON CORP.—William J. Davies, dis- 
trict manager of Cleveland office, replacing Robert J. 


Laidlaw, retiring due to ill health. 







>» BRYANT HEATER DIV. AIR DRYER SALES 


Slye Supply Co., Pittsfield, Mass. area; Bert Slater, , 
: pp!s 









FLEXIFLO ind 


} Re 
recommends... 


nor —{_) 
VELOMETER 


» for Precision Air Flow Readings 






Buffalo territory. 


>» BUSH MFG, CO.Carl H. Willhoft, sales engineer 


covering San Francisco, northern California, Nevada. 




















> WESTINGHOUSE ELECTRIC  CORP.—Gierke- 


Robinson Co., distributor for Westinghouse’s Sturte- 










vant Div. in Davenport, Ia.; Mills and Lupton Supply 
Co., a similar distributorship for Chattanooga and 


environs, 





» UNITED STATES AIR CONDITIONING CORP. 
James H. Montgomery, Midwest regional sales man- 
ager; Shaw-Gunter Refrigeration & Air Conditioning 


Co., distributor for south Georgia. 





























Experience has taught the Universal Diffuser Cor- 


poration that the Alnor Velometer minimizes time >» BRUNNER MFG. CO.—Charles F. Cox, district 
required to balance an installation of Flexiflo sales manager of the company’s south central territory. 
diffusers. They recommend the Alnor Velometer 

because they know it consistently measures actual » UNION ASBESTOS & RUBBER CO.—Kleinman 


air flow precisely and quickly. 

The Velometer is the only instantaneous, direct 
reading air velocity meter—accurate in all ranges, 
from high to low—-compact, portable, easy to un- 


Bros., Inc., distributor for air conditioning products 


in the Baltimore area. 


derstand and use. Wide assortment of jets and » YOUNGSTOWN SHEET AND TUBE CO. 
fittings makes this precision instrument ideally Richard J. Stamberger, assistant New York district 
suited for all air velocity measurement. sales manager. 


Get an Alnor Velometer for your air measurement 
needs. You'll save time and money wasted in bal- 
ancing air distribution on your next installation. If 
you'd like a copy of Universal's instructions on 
balancing Flexiflo Diffusers with the Velometer, 
just send the coupon below. 


>» GENERAL ELECTRIC CO.—Wholesale distribu- 
tors and retail dealers and their territories are: South 
Bend Electric Co., Inc., parts of Michigan, Indiana, 
Illinois, Missouri; Florida General Supply Corp., Mi- 
ami area; Automatic Heating Supply, Inc., Illinois, 
Missouri; Seither & Cherry, Inc., counties in Iowa 


ILLINOIS TESTING LABORATORIES, INC. Illinois, Missouri; F.B. Gardner Co., New Mexico. 


Precision Instruments for Every Industry 





» RELIANCE ELECTRIC & ENGINEERING CO. 


PYROMETERS + VELOMETERS + DEW POINTERS + PYROCONS Norman T. Greiner, appointed to sales engineering 
PYRO LANCES + THERMO-ANEMOMETERS + CONTROLLERS taff in Detroit 





illinois Testing Laboratories, Inc. 

Room 513, 420 N. LaSalle St. , } 
Chicago 10, Illinois » MARLO COIL CO.—Bob Carow, representative in 
C0 Send Fiexifio Installation Manual a 

(C0 Send Velometer Bulletin 2448 west Texas 

| PPUTETITETITITITTT TITTLE TTT Teel 

SIRs oc nccecscedeescecdhdidccneed 066dedepbeeesee sss 05 506en0esee > SPANG-CHALFANT DIV., N {TIONAL SUPPLY 
SNE: vabicnasmrtoeseths SF en a CO.—David A. Hess. transferred to New York dis- 
GP ccvcceccccesccscccccesccvesesesseetes Zone...... BD oc ccseccs trict office. 
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WIREMOLD 
AIR DUCT 


has unlimited 


Fd * Takes sharp bends without kinking 


® Lightweight but sturdily constructed 
® Greatly reduces installation time 
® Air tight and flame resistant 


Wiremold Flexible Air Duct was developed to meet 
the requirements for connections between branch ducts 
and air diffusers on high and low velocity commercial 
air conditioning systems. Its exclusive construction and 
specially coated Fibreglas fabric assure long life. 
Fabric component is mechanically locked into the strong, 
steel spiral . . . no glue or adhesive to dry out or 
crack, and accidental punctures can easily be sealed. 


Air Duct provides practical flexibility to planning 
and layout. Exact positioning of outlets and connections 
is not essential. It’s the ideal solution to ducting problems 
in cramped quarters, and for systems where every 
connection is at a different angle. One man can make 
@ connection with this lightweight, flexible material, 
which snakes easily around structural members, saves 
time and money on installation. As the final complement 
to modular acoustical ceilings, Wiremold Air Duct 
permits relocation of diffusers without moving per- 
manent duct work, so that air distribution for entire 
areas can be rearranged easily and quickly. 


For complete information, 
write to Dept. F7 


The WiRt MOLD Company 


Hartford 10, Connecticut 
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Savings 
from 
only 


paid for Al 


Astounding 
but true! 





Read the facts on 


% Walker 


“BB” Industrial 
Draft Controls 


In the Fairmac Corporation Housing Development 
near Washington, D.C., replacement of existing “con- 
trols” with Walker “BB” Draft Regulators reduced fuel 
consumption in two boiler houses to such an extent that 
the cash savings actually paid for complete installation 
of all 85 Walker draft units! These fuel savings were 
accomplished in only three months time—and they 
were so spectacular that the April, 1953 issue of Fueloil 
& Oilheat devoted its lead article to a report of the 
complete details of the story! Reprints of this article are 
available upon request. 

Walker “BB” Industrial Draft Controls can bring you 
the same kind of savings that the Fairmac Corporation 
is enjoying. Find out how by reading Walker's “Hand- 
book of Draft Control for In- 
dustrial Installations.” It gives 
the most complete facts ever 
assembled on control selection, 
proper location, capacities, in- 
stallation and adjustment. This 
valuable handbook is absolutely 
free — and your request for a 
copy puts you under no obliga- 
tion. Reserve your copy now— 
just send coupon below to: 


Walker Ottice Building 


MANUFACTURING & SALES CO. School 
1720 Penn St., St. Joseph, Mo. 


, vanneed® 


Ayes 


yypustnil ynsiall 


Apartment 


Gentlemen: | want the complete story on how Theater 
Walker BB Industrial Draft Controls can 
' Store 
my fuel costs. Please send me your free hand 


book on “Draft Control for Industrial installa Factory 
tions I'm considering draft control tallations on 
Laundry 
Name 
Gorage 
Company 


Address 














WATER FILTERS 


All of the outstanding qualities that have 
made MARVEL SYNCLINAL FILTERS the 
overwhelming choice in the filtration of hy- 
draulic oils and other oil base liquids have 
been adapted to provide the same efficiency 
in the filtration of water. 


Balanced Synclinal Design means 
longer periods of efficient 
filtration and productive 
operation. 


STURDY 
CONSTRUCTION 


to withstand use under 
rugged conditions, yet sim- 
ple enough to allow any 
workman to easily disas- 
semble, clean and reas- 
semble on the spot, in a 
matter of minutes. 


A SIZE FOR 
EVERY NEED 





LINE TYPE (Cutaway) 
IMMEDIATE 
DELIVERY! 

Marvel not only de- 

livers @ top grade fil- 

ter in both quality 
and performance, but 

DELIVERS IMMEDIATE- 

LY. If desired, ship- 

ments are made on 

same day orders are SUMP TYPE 
received. (Cutaway) 


MARVE VW igineering (ompany 


627 W. Jackson Bivd., Chicago 6, lil. 
PHONE: Franklin 2-4431 


Available in line and sump 
type units in capacities 
from 5 to 100 G.P.M 
Permanent type Monel 
metal insert ranging in 
mesh sizes from coarse 30 
to fine 200. 

Complete data and further 
information are contained 
in WATER CATALOG £300. 










Write for your copy 

















MINERALLAC 


BEAM 
CLAMPS 


FOR 
MOUNTING 
HANGERS 
ON I-BEAMS 


Mounts Minerallac hang- 
ers No. O to No. 6 on 
1-Beams safely without 
necessity of drilling holes. 
Made of heavy gauge 
zinc plated steel with 
deep drawn ribs to give 
needed strength, these 
durable, light weight 
beam clamps have '/,-20 
tapped holes—will fit 
beam flanges up to '/2 
inch thick. Furnished with 
case-hardened set screw. 
Low cost. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, Ill. 


MINERALLAC 


272 
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» PITTSBURGH CORNING CORP.-George 0. Otis. 
representative for Minnesota, Wisconsin, North and 
South Dakota, lowa; James G. Archibald. attached to ‘ 


Kansas City sales office. 











» RICHMOND RADIATOR CO.—William P. Weber. 


sales representative in metropolitan New York. 










» GENERAL CONTROLS CO.—Oto  Liepin, _ re- 
gional refrigeration representative for New England. 
New York, Philadelphia, Baltimore; William J. Dar 


ragh, manager of New England district office; Richard 





W.C. Barr, manager of Boston branch. 
















&» WHEELCO INSTRUMENTS DIV., BARBER-CO] 
WAN CO.—Personnel transfers are: Thomas H. Bee- 


gin, from Indianapolis to Cleveland; Robert N. Miller. 














Chicago to Los Angeles; Francis H. Beaupre, Toronto 





to Chicago; Howard P. Berger, Cleveland to Detroit. 





d CLEAVER-BROOKS CO.—Powell Equipment Lo 


manufacturers’ representative for boilers and equip- 





ment in Houston area; Dykes Co., representative for 
northern Louisiana, northeast Texas. southwest Ar 


kansas. 


» BROWNELL ASSOCIATES. INC.—B.S. Williams. 
appointed vice president and general sales manager. 
Brownell is the exclusive distributor in the north 
eastern U.S. for heat transfer products manufactured 


by Refrigeration Appliances. Inc. 


>» AIRTEMP DIV... CHRYSLER CORP.—Mutual 
Mig. and Supply Co., wholesale distributor for south- 
ern Ohio, northern Kentucky, southeastern Indiana: 
Joe E. Fox of Central Distributors, Nashville. director 


of wholesale distribution in middle Tennessee 


» DAVIS ENGINEERING CORP.—Les Tye Co.. up 
per Texas east of New Mexico, Shreveport; Harlan 
Engineering Co. extreme western Texas. southern half 
of New Mexico: Dravo Corp.. Midwest territories 
covered by its Pittsburgh, Cleveland and Detreit of- 
fices. Robert Warnock Co., Alabama. western Florida. 


eastern Mississippi. 





>» WESTINGHOUSE — ELECTRIC CORP .—Strong. 
Carlisle & Hammond Co., distributor for industrial 
fans, ventilating sets, unit heaters in the northern 
half of Ohio; Hahnel Bros. Co. and Bangor Roofing 


Co.. distributors for same in Maine. 
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knows heating by experience ... and all this engineering 


skill and leadership contributes to the superiority of 
- Carrier Unit Heaters. 


& Over fifty years of leadership in air conditioning have 
given Carrier unmatched experience in the control of 
temperature — heating as well as cooling. Yes, Carrier 

* 


DETECTION SYSTEM = y=: 


STEAM TYPE FUEL OIL HEATERS 








Alarm Relay 


ian, 
‘‘PARAPROBE”’ 
DETECTOR 


Type LP-20 
Condensate 


Inspection Tank CARRIER CABINET UNIT HEATERS 


Cold reception rooms, lob- long-lasting non-ferrous tubes 

bies, vestibules, entrances are and fins, functional design 

A ‘ poor invitations to patrons of | for easy installation, and at- 
Continuously Monitors the banks. hotels, stores, restau- tractive styling and finish. 


° ° rants or similar commercial 
Purity of Condensate leaving establishments. Owners will 
. never know how much busi- 

Steam-Type Fuel Oil Heaters ness they lose as a result. But 
the cost of a Carrier Cabinet 
@ Isolates all fuel oil entrained in the Unit Heater is so little in 


comparison that the installa- 


condensate stream tion becomes a matter of 


P zood business. 
e Gives alarm to plant Personnel a 
Carrier floor, ceiling and 


e Protects the boiler by removing oil semi-recessed wall models 
contamination from feed-water cycle are suitable for both steam 


and hot water. Every unit has 
many unmatched features 


e Applicable to both low and high ae glares wg sell ieee eg 
pressure steam plants bly, directional air louvers, 


Recessed model 
e Engineered to the special requirements write oR MAIL COUPON for model sizes. feature story and selection data 
of each installation 
air conditioning 
refrigeration 


DAVIS ENGINEERING industrial heating 


CORPORATION 


Write for further details 


CARRIER CORPORATION 
305 S. Geddes St., Syracuse, New York 


Send folder on Carrier Cabinet Unit Heaters 
Name 


Business 


Paracoil’s skill to do comes of doing . . . Since 1915 cmenbens 


Seis Giada enh ab em hn ens wind end te cs cn en ee Se a 
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Install BUILDERS SHUNTFLO STEAM METERS right in 
your steam lines. Keep track of steam costs by seeing 
where steam is going and how much. Shuntflo Meters 4 TO a 
available in Model SMKS (shown) for 2” to 14” lines Kod 4 

— Model SMDH for 1” and 11/,” lines. Write for se 
Shuntflo Bulletins. Builders-Providence, Inc. q 


(Division of B-I-F Industries, Inc.), 381 Harris 
Ave., Providence 1, R. I. 


DERS-PROVIDENCE 


B-I-F INDUSTRI “<Q 
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HEATING nut COOLING 

~/ C46OA 

G20: A full line of sizes now available 
to meet all industrial requirements. 

] Send for catalog. 

7 : 


THE G«O MANUFACTURING COMPANY 
New Haven 8, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 
United States 
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WE HEAR THAT... 





> Plans are underway to merge the operations of PER- 
FECTION INDUSTRIES, INC. and HUPP CORP. 
Hupp has purchased 65,000 shares of Perfection’s com- 
mon stock. Another 45,000 shares were acquired by 
Hupp associates in New York, JOHN O. EKBLOM & 
CO. and DAVID J. GREENE & CO. The 110.000 
shares represents about 40 percent of Perfection’s 


common stock. 


» NORTHERN STATES POWER CO.. MINNEAP- 
OLIS-HONEYWELL REGULATOR CO. and GEN. 
ERAL MILLS, INC. have entered into a joint under 
tuking in the atomic energy field. To be known as the 
WVINNESOTA NUCLEAR OPERATIONS GROUP. 
the assemblage plans “to evaluate and further nu 
clear developments of interest to the state and _ its 


industries.” 


> Use of YARDLEY PLASTICS CO-/’s plastic pipe and 
fittings for air conditioning cold water applications is 
being authorized by some municipal building inspec 
tors, the company reports. The first cities to give 


approval are Columbus and Baltimore. 


>» Anthracite producer GLEN {LDEN CORP. is 
diversifying into other businesses with the $11 million 
purchase of MATHES CO., Fort Worth, manufacturer 


of heat pumps, air conditioners and fans. 


>» OWENS-CORNING FIBERGLAS CORP. is holding 
a clinic designed to keep the company’s field industrial 
sales specialists abreast of the latest developments in 
methods of application. insulation engineering, cold 
storage construction, new products and improvement 


of existing products. 


» R. J. ABRAMSON & ASSOCIATES has changed 
the firm name to R. J. ABRAMSON & J. M. KLIPP 
and moved to larger quarters at 537 S. Dearborn St.. 


Chicago. 


> New and expanded testing and technical informa- 
tion services offered industry following completion 
of new research laboratories are described in = an 
anniversary issue of Eutectic Welding News, avail- 


able from EUTECTIC WELDING ALLOYS CORP. 


> A new 100,000 sq ft warehouse has been put into 
service by the EMERSON ELECTRIC: MFG. CO. 
St. Louis. The steel and concrete structure, located next 
to the main Emerson plant. was dedicated recently in 
ceremonies conducted by HW. R. PERSONS, company 


preside it. 
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BLOWER WHEELS 


Built to your 
types heavy duty wheels — single 
inlet, double forwardly 
curved, and backwardly curved — 
all sizes 6” to 72” diameter 
Welded or riveted construction. 
Prompt deliveries. BARRY blower 
wheels are precision built, expertly 
trued, and perfectly balanced by 
specialists for long, smooth service. 
Send specifications for quotation, 
performance data, etc. to BARRY 
BLOWER CO., 3112 California St. 
N. E., Minneapolis 18, Minnesota. 


specifications. All 


inlet, 





me The 6 old-fashioned heaters 
PROBLEM: in this Pontiac agency and 


repair shop were expensive to operate 
and required costly repairs quite often. 


SOLUTION: 3 Delta oil-fired unit heaters 
me replaced them. Installation 

was easy and cost surprisingly little 
because they required no boilers, pipes, 
fittings, valves, etc. They're factory 


wired and completely assembled .. . all 
ready to hang up. 


... until 3 


ella 
OIL 
UNIT 


HEATERS 
took 
over! 














Engineers specify PACKLESS Vibration 
Absorbers when excessive compressor line 
movement is encountered. Available to fit 
Ys” 0.D. to 10%” 0.D. copper tubing. 
Write for Bulletin VA-3 


PACHTESS 


METAL HOSE INC. 


31-12 WINTHROP AVE., NEW ROCHELLE, N. Y. 
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RESULTS: The building was comfort- 

ms able throughout the winter; 

no maintenance was required and op- 
erating costs were reduced 60 


Send for 
complete new 
catalog 


This is only one of hundreds of jobs that a Delta 
OIL Unit Heater can do better and more economically. 


DELTA HEATING CORPORATION | .4)) 


TRENTON 8, NEW JERSEY tea 


oma 
cy > 


for 
SPECIFICATION 
and BUYING 
INFORMATION 


up-to-date 


Use your complete, 


JANUARY DIRECTORY ISSUE 


Your job will be a lot easier if you'll keep the January Directory 
issue of Heating, Piping & Air Conditioning constantly available 
for handy reference. It's one of your most valuable tools one 
which will save you many hours of looking up the products you 
need for your various jobs. It's the ONE complete, up-to-date, 
readily accessible source of product information on who makes the 
pumps, valves, traps, compressors, specialties of all kinds, etc., 
where they're located. They're identified by 


EVERY 


ranged and printed on a distinctive yellow stock for easy reading 


you need and 


trade names, too product is listed, alphabetically ar 


and reference. Keep it handy it's a time saver 





THE ONLY AIR-COOLED CONDENSER 
WITH THESE 2 ESSENTIAL FEATURES 


**Atmos-Therm”’ 


1. DESUPERHEAT SECTION 
Special large volume gas 
inset section. Hot gas 
from compressor expands 
slightly to accelerate its 
transfer from a dry gas 
to a wet vapor. Comple- 
tion of change is made 
in smaller tubes. 
SOCHOHSSHOHSSHSESESESEEHEEHSESESHEEEEEEEEE 


e 
THE REMPE “ATMOS-THERM” e 


© Completely eliminates the need for 


condenser water. oe 
Minimizes operating and service 
expense. 

Eliminates water supply and dis- ee 


posal cost. 
ls adaptable to inside or outdoor 2. AIR BLEEDER BAFFLE 
Allows stream of air to 


installation. . 
Outlasts cooling towers and evap- be directed over all return 
orative condensers. bends for maximum effi- 
ciency. Return Bend Cover 
Plate perforated to allow 
measured amount of air 
to be directed over bends 
and headers. 


Write for details and price. 


Preure co) Paul Ak ee 


342 N. Sacramento Bivd. Chicago 12, Illinois 


Monarch Brass F-80 Air Condition- 

ing Nozzles (or 1/4,” male one-piece 

H-261 style) produce the finest 

possible breakup of small capacities 
with low direct pressure only. No air re- 
quired. 

The most popular size is #3.00 which 
operates on as little as 25 pounds pres- 
sure, delivers 1.00 gph and produces a 
very wide angle of spray (120°) in a 
fine, soft, fog-like mist. 

Available in 25 different capacity sizes 
from .57 gph upwards, all Brass construc- 
tion with 120 mesh Monel screen strain- 
ers. 

WRITE FOR CATALOG 6-A 


MFG.WORKS, INC 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


Canadian Agents: (Except B.C.) 
Canadian General Filters Ltd., Toronto 16, Canada 


WE HEAR THAT 


Continued 





» A $1.600,000 expansion program to result in con 
struction of a new fabricating and office building has 
been authorized by the board of directors of LAL 
BLOWER CO., according to HAROLD W. FAULKEN 
DER, president. The building will be added to the 
present Dayton plant and will increase office space by 


20,000 sq ft and factory area by 45.000 sq ft. 


* Top executives of FAIRBANKS CO. recently pre 
sented C. E. THYNG, 


sales manager, with a replica of the Joseph Conye1 


the company’s New England 


bowl to celebrate his 50th anniversary of service to 


the « ompany. 


>» AMERICAN RADIATOR & STANDARD SANI- 
TARY CORP. has established an atomic energy divi- 
sion to coordinate all company activities in that field 
Division headquarters will be in Redwood City, Calif. 


where the company has one of its research laboratories. 


>» DE LAVAL STEAM TURBINE CO. has announced 
plans for a long range expansion program. Under this 
program land has been purchased for future construc 
tion of new buildings anticipated in Trenton and 
Houston. Building plans are already underway on sites 


near Chicago and San Francisco. 


» METROTYPE CORP., Summit, Ill., has been pur 
chased by ITAYS CORP. GEORGE FOSTER will con 
tinue as Metrotype president and also becomes a 
member of the Hays board of directors. Manufacturing 


operations of the two companies will stay separate 


» Finding more efficient equipment to harness heat 
energy from all sources is the goal of continuing re 
search at the Alliance, Ohio, Research Center of BAB 
COCK & WILCOX CO., the company announces. 


. Research engineers of LUNKENHEIMER CO. have 
designed and constructed a special wear test machine 
to reproduce 20 years of actual service mechanically 
to allow study of materials, parts and design of the 


company’s all-molded plastic valve. 


> Work is scheduled to get underway on YOUNGS- 
TOWN SHEET AND TUBE COV s new seamless tube 
mill at its Indiana Harbor Works in the Chicago dis- 


trict. 


> US. ELECTRICAL MOTORS, INC. has announced 
plans for the erection of 63.000 sq ft of additional 
manufacturing space at its Milford, Conn. plant. 
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The Standard Valve 
For COOLING TOWER applications... 


BOB 
FLOAT 
VALVES 








Guaranteed to accurate- 
ly maintain liquid level. 











Solid brass construction. 
Won't chatter, leak or 








drip. 








Standard equipment for Major COOLING TOWER manufac- 
turers and piping fabricators for POSITIVE-ACTION and un- 
surpassed performance under the toughest service condi- 
tions. Take advantage of the savings thru standardization 
—one source for completeness of line-smaller and more flexible in- 
ventory—preventive maintenance—safety—durability—inte rchange- 
ability—increase of sales—customer satisfaction and ECONOMY. 


Competitively priced and available in sizes from %” to 1'2”. 
Write for details of complete line. 


ROBERT Manufacturing Company 
9035 Venice Boulevard, Los Angeles 34, California 


DROP-FORGED FLANGES 
...and Water Heater Adapters 


Precision made... well-machined... 
individually inspected... 


meet underwriters’ specifications. 


SEND FOR FREE TANK FLANGE CATALOG 


FLANGE DIVISION 
PHOENIX MANUFACTURING CO. 


CATASAUQUA, PA. « JOLIET, ILL. 
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The new 


KLIMATIC KING 


a compact heating, ventilating unit 
Ideal for applications where high humidity is a problem 


Designed for dairy, food processing and indus- 
trial plants. The Klimatic King is fabricated 
with a corrosion-resistant galvanized stee! cas- 
ing, insulated to eliminate condensation and 
dripping. Automatic controls for temperature 
and ventilation. Two speed motor for “‘high’”’ 
and “low” production periods, provides maxi- 
mum economy of operation. These and many 
other features are standard with the Klimatic 
King, not “‘optional extras’’. The quality leader 
in its field. Sizes 3,500 to 20,000 CFM. 





Architect and dealer inquiries invited 
More than fifty years experience is at 
your disposal. Write today 


itnenne 


NORTH WINONA ST OWATONNA, MINNESOTA 
MANUFACTURERS OF SHARP FREEZE, COOLING, VENTILATING AND HEATING SYSTEMS 


FOR TOP PERFORMANCE... 
SPECIFY 


TURBINE VENTILATORS 


Accurately rated, wind-driven Allen Turbine Ventilators are doing a note- 
worthy air-displacing job on commercial and industrial rooftops all over the 
country. Ruggedly built of prime sheets of heavy-gauge coated iron, (special, 
non-ferrous metals also available), these almost noiseless ventilators are in 
stock, ready for immediate delivery to you. Throat diameters, 6 to 48 inches. 
Economical to install and maintain, Allen Turbine Ventilators give maximum 
performance per dollar spent. Another type, motor-equipped Electro-Wind 
Turbine Ventilator, is available for use in areas where wind velocities are 
not always sufficient. Engineering assistance gladly furnished. Our repre- 
sentatives are in most principal cities; 
names listed in our catalog in Sweet's 
Architectural File, Section 20b. 


Allen Type “C” 
Wind-driven 
Turbine Ventilator 


Write for catalog on complete 
line of roof ventilators. 


ALLEN COOLER & 


VENTILATOR INC. 
ROCHESTER, MICH. 


Roof Ventilators for Every Commercial and Industrial Need 


IAA 


ENMCIMEERED 
VENTILATION 











{ Have you information on these 


popular STERLING items? 


LIFTING AND VACUUM 
PUMPING MACHINES ? ? ? | 





A simple but effective method for 
handling hot returns at any tempera- 
ture. Noiseless operation. May be had 
with receivers. 


qq THERMOSTATIC TRAPS 
» STERLING traps are made of 


bronze in 1/2” and 34” size, for 
pressures from 0# to 200#, 
and with a full effective area of 
a large orifice for air removal. 
Should repairs ever be necessary 
the bellows is easily removed 
with a conventional %” hex 
wrench ... . no special spanner 
is needed! 


TEMPLETON 
BROTHERS MODEL 





CAPACITY 

An important fact to remember when 
buying steam traps, is that traps are 
purchased to handle HOT condensa (, 
tion and should be bought for CA- 
PACITY and not by pipe size. Avoid 
trouble by purchasing them on a CA- 
PACITY basis as you do your boilers, 
engines, motors, etc. 


STERLING encrc. & mec. corr. 


*,. 
ye 











114 BUSINESS STREET, HYDE PARK 36, BOSTON, MASS. 
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SPRAYING SYSTEMS CO. for 


lower 
cost 





ere eeeeeer eee ee eeeeeeeeee 





and 
better 
performance 


° S Modern design. Precision 


machining. All materials. Thousands of 
standard industrial spray nozzle types and sizes 

to choose from. Years of proved 
experience at your service. 


write for this great 
new catalog today 


Ask for our new 48 page Catalog 
No. 24 ... the most 
comprehensive spray nozzle 
catalog ever produced. 
Yours for the asking. 


SPRAYING SYSTEMS CO. 


4) 3219 Randolph Street © Bellwood, Iilinois 





© Soutviws srttims to 
a4 
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MEETINGS & CONVENTIONS 





JULY 12-14—Western Plant Maintenance Show. 
Pan Pacific Auditorium, Los Angeles. Management: 


Clapp & Poliak, Inc., 341 Madison Ave., New York 17. 


SEPT. 12-16—Instrument Society of America, 10th 
annual conference and exhibit. Shrine Exposition 
Hall and Shrine Auditorium, Los Angeles. Show of 
fice: 3443 S. Hill St., Los Angeles 7. 


OCT. 27-28—National Conference on Industrial Hy 
draulics, 11th annual meeting. La Salle Hotel, Chi 
cago. Sponsored by Illinois Institute of Technology 
and Armour Research Foundation, 35 W. 33rd St., 


Chicago 16. 


VOV. 1-5—-World Symposium on Applied Solar 
Energy. Westward Ho Hotel, Phoenix. Subjects to be 
discussed are space heating and cooling with solar 
energy, solar water heaters, mechanical energy from 
solar energy, direct conversion of solar energy and 
others. Symposium is cosponsored by the Association 
for Applied Solar Energy and Stanford Research 
Institute, Stanford, Calif. 


VOV. 14-17—2nd International Automation Exposi 
tion. Navy Pier, Chicago. Exposition headquarters 
is at 845 Ridge Ave., Pittsburgh 12. 


NOV. 14-18 Chicago Exposition of Power & Me 
chanical Engineering. Coliseum, Chicago. The exposi 
tion is being held in conjunction with the 75th An 
niversary Meeting of the American Society of Mechani 
cal Engineers. Management: International Exposition 
Co., Inc., 480 Lexington Ave., New York 17. 


VOV.. 28-DEC. 1—9th Exposition of the Air Con- 
ditioning and Refrigeration Industry. Convention Hall. 
Atlantic City. The exposition is sponsored by the 
Air Conditioning and Refrigeration Institute, 1346 


Connecticut Ave.. N. W. Washington, D. C. 


DEC, 1-3—American Society of Refrigerating Engi 
neers, winter meeting. Traymore Hotel, Atlantic City. 


R. C. Cross, secretary, 234 Fifth Ave., New York 1. 


DEC. 10-17—Nuclear Congress and Atomic Expo 
sition. Municipal Auditorium, Cleveland. American In 
stitute of Chemical Engineers is the sponsor. Exposi- 
tion director: Athel Ff. Denham, Atomic Exposition, 
931 Book Bldg., Detroit 260. 


JAN. 23-25 {merican Society of Heating & Air 
Conditioning Engineers, Inc., annual meeting. Shera 
ton-Gibson Hotel, Cincinnati. ASHAE headquarters: 62 
Worth St.. New York 13. 
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FREE CATALOG 


tells why— 


DY-NAMIC BALANCING 


Improves performance of 
high-speed units like these! 














Get this rrEE Dy-Namic Balancing 
CATALOG. Tells how the accurate Bear 
Balancing Machines improve YouR 
product by reducing bearing wear, elimi- 
nating vibration and reducing mechanical 
failures. Any shophand can learn preci- 
sion balancing in a few hours by the 
simple Bear method! Remember: just 
one inch-ounce of un-balance becomes 
a destructive force of over 45 lbs. at 
5,000 rpm! 


Twenty-four pages of latest 
technological information, 
installation pictures, diagrams, 
and specifications —every- 
thing you want to know 
about the benefits of Dy- 
lWamic Balancing! For your 
free copy. write: Bear Mfg. 
Co., Dept. H-16, Rock Island, Ill. 


Jones & Orth Cutterhead Co., Seattle, 
Wash., finds that Dy-Namic Balancing 
improves the performance of its wood- 
working-machine cutterheads, which 
operate at speeds up to 9,000 rpm. 





FOR STRONG 
CORROSION 
RESISTANT 
PIPING 


Specify these injection-molded 
PVC fittings and flanges 


Tube Turns Plastics, Inc. offers unplasticized PVC fittings made 
by the exclusive Hendry process. These injection molded fit- 
tings are superior to those made by conventional methods— 
minimum tensile strength of High Impact is 6000 psi, of 
Normal Impact, 7000 psi. Injection molding provides highest 
density, complete homogeneity. Tube Turns Plastics’ fittings 
are non-toxic and completely inert. Resist both internal and 
external corrosion and will handle most chemicals up to 165°F. 
Investigate PVC for piping your corrosive materials, For 
booklet write Tube Turns Plastics, Inc., Dept. PC-7, 224 East 
Broadway, Louisville 1, Kentucky. 


€ B& ruse TURNS PLASTICS, INC. 


o 224 East Broadway * Louisville 1, Kentucky 
Call your TUBE TURNS PLASTICS’ Distributor 
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The Solid Bar 


GRILLE or 
REGISTER 


in SCHOOLS 

in HOSPITALS 

in PUBLIC 
BUILDINGS 


Style #111-D (down deflect 


for STRENGTH - QUALITY + DURABILITY 
SPECIFY R. & G. ALL THE WAY! 


Solid 14 gauge Bars make the Grilles and Registers 
rugged and long lasting. Their interlocking construc- 
tion makes them Tamper-proof — adjustable only 
with special tool provided with each order. Where you 
want the best in construction and performance 
there is no other choice. It's R & G all the way! 
@ Constructed of sturdy 14 gauge steel bars. 

@ Interlocking Cross Bars for Added Strength. 

@ Fixed Bars, single or double deflection. 

@ Tamperproof and Kickproof — Built to withstand 


Fret 

coreled 

abuse ao 
—_ 


R Trl Complete Line of Registers and Grilles for 
| G HEATING VENTILATING AIR CONDITIONING 


REGISTER & GRILLE MFG. CO., INC. 


70 BERRY STREET, BROOKLYN 11, N 





“I’ve tried everything to break these seals. 
If this doesn’t work, we'll have to blast.”’ 


Next time, use KEY-TITE® the 
easy-breaking seal. Send for 
FREE sample today. 


SEALS TIGHT... 
BREAKS RIGHT! 


A Product of KEY COMPANY 


2617 McCasland + East St. Lovis, Illinois 





Water PoLLuTION ABATEMENT MANUAL ON OILS 
NEW BOOKS & REPORTS... 12 pp. Water Pollution Abatement Com- 


AND TARs 





mittee, Manufacturing Chemists’ Association, 1625 Eye 
St.. N.W., Washington 6, D.C. 25c. 
PERIMETER WARM AIR HEATING AND VENTILATING 


OF INDUSTRIAL, COMMERCIAL AND PuBLic BUILDINGS . 
HEATING, VENTILATING, AIR CONDITIONING GUIDE 


1955—33rd Ed. American Society of Heating & Air- 
Conditioning Engineers, 62 Worth St.. New York 13, 


N.Y. $12.00. 


& pp. National Warm Air Heating and Air Condition- 
ing Association, 640 Engineers Bldg., Cleveland 14. 


50c. (40 percent membership discount. ) 


INpUSTRIAL HyGIENE FOUNDATION, Transactions of PERMISSIBLE Dustiness—By Theodore Hatch. 6 pp. 
19th Annual Meeting, 1954—248 pp. Industrial Hy- Industrial Hygiene Foundation of America, Inc., Mel- 
giene Foundation of America, Inc., Mellon Institute. lon Institute, 4400 Fifth Ave., Pittsburgh 13. Free. 
1400 Fifth Ave., Pittsburgh 13. $5.00. 


SPECIFICATION FOR CORROSION-RESISTING CHROMI- 


Conpuction Heat Transrer—By P. J. Schneider. UM AND CHROMIUM-NICKEL STEEL COVERED WELDING 


396 pp. Addison-Wesley Publishing Co., Inc., Cam- 
bridge 42, Mass. $12.50. 


ELEcTRODES—13 pp. Revised edition. American Weld- 
ing Society, 33 W. 39th St.. New York 18. 40c. 


PARTITIONAL RESPIROMETRY—By Theodore Hatch 

INDU STRIAL Al TOMATIC Cont ROLS- By Millard H. and Kenneth M. Cook. 18 pp. REY AE 

rig ie pp. Prentice-Hall, Inc., Englewood (iit, dation of America, Inc., Mellon Institute, 4400 Fifth 
NJ. $6.65. Ave., Pittsburgh 13, Free. 


SoLtar Enercy ResearcH—FEdited by Farrington TENTATIVE SPECIFICATIONS FOR TUNGSTEN ARC- 
Daniels and John A. Duffie. 290 pp. University of Wis- WeLpING ELEcTRODES—2 pp. American Welding So- 
consin Press, 811 State St., Madison. $4.00. ciety, 33 W. 39th St., New York 18. 40c. 


CFE DRAFT, AIR PRESSURE 
AND FLU-TEMP GAGES 


Large or small steam generating plants, whether coal, oil or gas-fired can be more efficiently 
controlled by use of CFE Gages. Draft Gages indicate amount of air furnished to fire-box 
and condition of fuel bed — Air Pressure Gages show windbox pressure — Flu-Temp Gages 
measure temperature of flue gases. The use of CFE gages provides the operator with infor- 
mation enabling him to correct improper boiler conditions for increased boiler efficiency and 
greater fuel economy. 


CFE Gage Features: @ Durable black baked enamel cabinets 
@ Single or multi-pointer @ Available for panel or flush mounting 
@ Clear, easy-to-read dials @ Special alloy springs with 
@ Extreme accuracy permanent tension 
@ Simple Zero adjustment @ Stainless steel pivots 


For complete information, write to: 
Cleveland Fuel Equipment Company 


1111 Brookpark Road, Cleveland 9, Ohio 
In Canada, write to: Ontor Laboratories Inc., 111 Tycos Drive, Toronto 








PIPE WELDING CLAMPS THAT MAKE 
WELDING PAY 
Pipe clamps 
Flange Clamps 
Elbow Clamps 
Angle Clamps 
Pipe Markers 














Look Better — Last Longer BRIX 0 8 in. 8 00 1 
2 to 8 in, 8 to 16 in. 


Superior workmanship and finish in heavy-gauge DX) Light—Adjustable—F 
metal assures installations of lasting beauty. SPX DX _ pene po eet carl 
Most designs stamped in any thickness, up to a a The Jewel System of Pipe and Fit- 
one-fourth inch, from any metal. Catalog No. PDX ting Erection Ready for the Weld 


welling ests. Freeecaeaee Kerpe the Welder Welding, lnstoed of Waiting 

. . “UTS ERECTION COSTS 
Diamond Manufacturing Co. Modernize Your Own Methods and Tool Equipment 
Box 34 Wyoming, Pa. JEWEL MANUFACTURING COMPANY 


Sales representatives in all principal cities 1841 University Ave., St. Paul, Minn. 
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Extremely Low Silhouette Design 


... the NEW a ] 
LO-BOY mobi. ir pe € 
CENTRIFUGAL = == 
ROOF EXHAUSTERS = =— 3 


Quality Motor mounting on side of support structure . . . out of 
Beauty line of air stream reduces height of the LO-BOY model 
Proven Performance nearly 50 per cent of older models. Low wind resistance 
Sizes 10” to 72” Adds to skyline beauty of your buildings. You'll be proud 
600 — 47,000 CFM of the new LO-BOY. 


Write for Lo-Boy Bul. Cc. L. Ammerman Co. 110 N. 2 St. Minneapolis, Minn. 


CLASSIFIED ADVERTISING 


Classified Section: Rates for classified advertising are 15 cents for each word including head- 
ing and address. One inch $7.00. Count nine words for keyed address. Minimum $2.50 for each 
insertion. Closing date 10th of month preceding publication. Cash must accompany order. 

















situations open... agents wanted ... situation open... 








Sales Engineer—Permanent px t 
under 35 years with engineering degr ‘ West Coast manufacturer « * cr 
equivalent in experience Sellin umpit haust fans seeks sales represen f P CONTROLS 
machinery in Chicago territory r or territories Anxious to mf ot 
established firm. Exceptional opportunity for sales representatives by the n a 
reliable man w selling abil he nts ageressive sales promotional ar dver n 
to make a place for himself in ali su sful campaign will be undertaker o omp DESIGNER 
corpor n. Salary ». Addr y 1169 line of spun aluminum and 1 units 

litionir rt n direct and belt drive models 


d comp! lir on th arket you af 
an omplete 1€ he marke : for 


a salesman who can take a good prox 











put it over we want you on Ou m 

units have many sales features which combin 

with competitive pricing to make this lir AIR CONDITIONING 
an pportunity for go00d I nu you 

iren t in a position 
hundred of these 


bother answering th: ‘ Uni er ty é AND GAS 





Blower Co 33 
PLANT MANAGER Establ 10. California 


known medium size metal manufacturing HEATING 

company in Middle West is seeking 

maser. Mus have Gupecene: te testhe MANUFACTURER'S REPRESENTATIVES 

) rR oO € t 

ventilating ut conditionin home ar WANTEI We P + 

; ritories open < hu arol 

pliances of similar produ t Alabama and 

gineering desirable, Age 38-5 t ¥ packaged air 

air-cooled and water-cool 

Competitively priced 
warehouse plans, commerci 

respected and held in confidence. Address ers, residential year-round 

Key 1171A, Heating, Piping & Air Condi version add-on units Give 


’ 1 tails as to experience and industry . ai 
tioning, 6 North Michigan Avenue, Chicag: first letter “pl will be held in cor mechanical control devices. Familiarity 


Ill tidence. Address y 1L70A, Heating 
N 


ing & Air Conditioning, (¢ th Michigar with AGA, NEMA and UL Requirements 
Avenue, Chicago 2, Ill 








mensurate with qualifications 


opportunity well worth exploring. Replies Thoroughly experienced in original de- 


velopment of thermostatic and electro- 











desirable. Permanent addition to pres- 


VENTILATION HANDBOOK ent staff, civilian projects. Send com- 


for a A practical manual on fume re- 
moval, dust collecting, ventilating 
and exhaust systems for industrial H. G. Wright, West Coast Research & 
BARGAIN—Heating and cooling co plants. Tells how to design cor- 


e —- cower Corp. Type A 4 ft rectly and provide for various Development Laboratory. 
§-M x 2 3 ? b, 


panded refrigerant cooling coil ipestgs ventilation requirements . . . make 
pe American Blower Corp. Type W 2 1 measurements and analyses of 
15-2 X 24-13/16" x 3° over-all water type coil fumes, mists and dusts . . . plan + 





plete resume, salary expected, to Mr. 


Coils cannot be distinguished from new Price 
$200.00 for both f.o.b. our yard. F J. Albrecht exhaust Systems, etc. Twenty emi- 
Co., 2626 W. 26th St., Chicago 8, III nent authorities contributed also to 
detailed descriptions of systems in 
actual operation in many plants, ROBERTSHAW-FULTON CONTROLS 
patents... whatever the manufacturing proc- 
ess, 134 pages of practical “know- 
how” reprinted from HP&AC. 
INVENTORS AND MANUFACTURERS: Pat Send your order with only $1.50 9020 Bellanca Avenue 
entability Searches. Practice before the United to get it postpaid from KEENEY 
States Patent Office Invention Record and r ~ 1 . T . 1: 
Patent Information Booklet free on request PI BLISHING co., 6N. Michigan 
Franklin W. Durgin Registered Patent Agent Ave., Chicago 2, III. 

410 Hill Building, Washington 6, D. ¢ 


COMPANY 


los Angeles 45, California 
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.. . CLARAGE Air Handling Equipment 
serving the new William Beaumont 
Hospital at Royal Oak, Michigan 


PATIENTS in this new 236-bed hospital 
are safeguarded by properly conditioned air 


handled quietly by Clarage fans and units. 


MANAGEMENT for this hospital, operated 
on a non-profit basis by the South Oakland 
Hospital Authority, knows that Clarage 
quality can be counted on to provide success- 
ful, economical operation for a long time 
to come. 


If faithful performance and operating 

The Clarage fans above, located on the top floor, were sized to also take in ‘OU'RE af } 

stride the ventilation requirements of an additional five stories planned as economy are what YOU'RE after, we have 

a later expansion. In all, 17 Clarage Type NH fans, five Ready Units, a the answer. Clarage specializes — builds air 
Unicoil sprayed coil unit, two Unitherm fan units, and five Propeller fans ; =e , 

serve this hospital. handling and conditioning equipment exclu- 

sively. Call us in for capable assistance on 


your next requirements, CLARAGE FAN 
COMPANY, Kalamazoo, Michigan. 


...- dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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POLIO VACCINE 
PRODUCTION 


JOHNSON 
CONTROL 
INSURES 
UNIFORM 
TEMPERATURES * 
FOR 
PROCESSING, 
INCREASES 
WORKER 
COMFORT 

AT 

ELI LILLY AND COMPANY 


A dramatic race against time highlighted the mass production program for 
Salk anti-polio vaccine. At Eli Lilly and Company in Indianapolis 
producer of the vaccine—medical scientists, production experts and engi 
neering specialists worked with remarkable 


-a major 


speed to perfect 
techniques and provide the necessary production facilities 


processing 


A variety of heating, cooling, ventilating and humidity control problems 
were involved. Controlled spaces include incubation and test rooms, sterile 
processing areas, filling, labeling and packaging rooms, animal quarters and 
animal test rooms. 

As the special requirements of each of these areas were determined and the 
engineering work planned, Johnson engineers concurrently planned the con 
trol systems and readied them for installation. In some areas, the flexibility of 
existing Johnson Control installations made it possible to satisfy the new 
needs with only a few simple rearrangements or adjustments. 

The critical nature of polio vaccine production puts a premium on both 
accuracy and dependability of control. On the basis of past experience with 
Johnson Control, extending over a period of more than 40 years, Eli Lilly 
and Company entrusted many of these important control installations to 
Johnson. All work was completed within the alloted time limits, and the 
apparatus is functioning at the desired efficiencies 

Johnson Control combines the adaptability, 
solve correctly any problem of heating, cooling, ventilating, air conditioning 
or process control. Whether your problem involves comfort control or the 
provision of protective temperatures and humidities for products and 
processes, talk it over with a nearby Johnson engineer. His advice is yours 
without obligation. JOHNSON SERVICE COMPANY, Milwaukee 2, 
Wisconsin. Direct Branch Offices in Principal Cities. 
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Three types of live polio virus are grown in this 
incubation Johnson 
Johnson Valves on steam and chilled water coils of 


room. Thermostats, regulating 
the fan 


96°F. 
operating conditions 
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